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exchanger having a plate fin whose surface is treated to
have water-sliding properties and water repellency and
a drain pan arranged under the outdoor heat exchanger.
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of the outdoor heat exchanger and the upper surface of
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Description
TECHNICAL FIELD

[0001] The present invention relates to a refrigeration
apparatus formed by a heat exchanger that has a heat
exchanging surface.

BACKGROUND ART

[0002] In a refrigeration apparatus in which a heat ex-
changer is operated as an evaporator, frost usually forms
on a heat exchanging surface of the heat exchanger
when the temperature of air with which the heat exchang-
er exchanges heat is low or when the evaporation tem-
perature of the evaporator is low. The frost formation low-
ers the heat exchanging capability of the heat exchanger,
and consequently lowers the refrigeration capability of
the refrigeration apparatus.

[0003] For example, in the case of a heat pump type
air conditioner, which is one type of refrigeration appa-
ratus, the evaporation temperature of an outdoor heat
exchanger operating as an evaporator decreases when
the outdoor air temperature decreases during operation.
As a result, frost forms on the outdoor heat exchanger.
The frost formation lowers the evaporation capability of
the outdoor heat exchanger, and consequently lowers
the heating capability of the air conditioner. To prevent
this, the air conditioner performs a defrosting operation
when necessary to remove frost from the outdoor heat
exchanger. However, the defrosting operation may sus-
pend the heating operation of the air conditioner or lower
the heating capability of the air conditioner depending on
the type of defrosting operation. This may lower the heat-
ing comfort of the air conditioner. Thus, it is required that
the refrigeration operation (particularly, the heating op-
eration for the heat pump type air conditioner which is a
typical refrigeration apparatus) be extended by delaying
frost formation on the heat exchanger and that the time
taken by the defrosting operation be shortened.

[0004] To meet these requirements, methods for ap-
plying a frost formation prevention layer on a heat ex-
changing surface to reduce the amount of frost formed
on a heat exchanger operating as an evaporator have
been proposed. The methods for arranging a frost for-
mation prevention layer prevent frost formation by in-
creasing the water slippage and the water repellency of
the heat exchanging surface.

[0005] Patent publication 1 describes one example of
a method for applying a frost formation prevention layer.
A coating film is formed by applying a composition con-
taining 3 to 70 part by weight of a specific organo polysi-
loxane having a silanol group to 100 part by weight of
specific organo polysiloxane to a heat exchanging sur-
face and hardening the applied composition. The frost
formation prevention layer increases the water slippage
and the water repellency of the heat exchanging surface.
When the heat exchanger operates as an evaporator in
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this state, water droplets that have condensed quickly
run down on the heat exchanging surface. As a result,
the amount of frost formation on the heat exchanging
surface is reduced.

[0006] Fig. 15 is a cross-sectional view schematically
showing the structure of a heat exchanger. A heat ex-
changer 42, which is the so-called cross fin and tube heat
exchanger, includes many plate fins 43 and a heat ex-
changer pipe 45. The plate fins 43 form a heat exchang-
ing surface, and are arranged in parallel at intervals in a
direction perpendicular to an air circulation direction 44.
Each plate fin 43, which is arranged in a manner that its
longitudinal direction coincides with the vertical direction,
forms a fin line. In Fig. 15, two fin lines are formed in the
circulation direction 44. The heat exchanger pipe 45 is
conventionally arranged to meander and extend through
the plate fins 43. A refrigerant circulates inside the heat
exchanger pipe 45. The heat exchanger pipe 45 has a
plurality of portions that extend in a direction perpendic-
ular to the air circulation direction 44. These portions of
the heat exchanger pipe 45 are arranged at regular in-
tervals in the longitudinal direction of the plate fins 43
between lower ends and upper ends of the plate fins 43.
A frost formation prevention layer, which is for example
the layer described above, is applied to the surface of
the plate fins 43 to increase the water slippage and the
water repellency of the plate fins 43.

[0007] A drain pan 46 for receiving water droplets that
drip from the heat exchanger 42 and discharging the wa-
ter droplets is arranged below the heat exchanger 42. An
upper surface 46a of the drain pan 46 is inclined to dis-
charge water. The heat exchanger 42 is arranged sub-
stantially horizontally relative to the drain pan 46 of which
the upper surface 46a is inclined so that a lower end of
the heat exchanger 42, or specifically the lower ends of
the plate fins 43, partially comes into contact with the
upper surface 46a of the drain pan 46.

[0008] When the heat exchanger 42 of this structure
operates as an evaporator, water droplets 48 that con-
dense on the plate fins 43 run down as indicated by arrow
47. The water droplets 48 that have run down may ac-
cumulate and freeze at portions of contact between the
lower ends of the plate fins 43 and the upper surface 46a
of the drain pan 46. If ice 49 forms at the lower ends of
the plate fins 43, the water droplets 48 may run down
and reach the ice 49 and freeze. As a result, frost 51
would grow upward from the lower ends of the plate fins
43 as indicated by arrow 50. In this way, the frost 51
grows from the ice 49 formed at the lower end of the heat
exchanger 42. Thus, even if the water slippage and the
water repellency of the surface of the plate fins 43 is
increased, a refrigeration apparatus using the conven-
tional heat exchanger 42 would not sufficiently benefit
from the resulting formation reduction effect.

Patent Publication 1: Japanese Laid-Open Patent Pub-
lication No. 2002-323298
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DISCLOSURE OF THE INVENTION
PROBLEMS TO BE SOLVED BY THE INVENTION

[0009] The present invention provides a refrigeration
apparatus that reduces the amount of frost that forms
when a heat exchanger is operated as an evaporator.

MEANS OF SOLVING THE PROBLEMS

[0010] One aspect of the present invention provides a
refrigeration apparatus including a heat exchanger and
a drain pan. The heat exchanger has a heat exchanging
surface and exchanges heat between air circulating
along the heat exchanging surface and a heating medium
circulating through the heat exchanger. The drain pan is
arranged below the heat exchanger. A space is formed
entirely between a lower end of the heat exchanger and
an upper surface of the drain pan.

[0011] Another aspect of the present invention pro-
vides a refrigeration apparatus including a refrigeration
apparatus includes a heat exchanger and a drain pan.
The heat exchanger has a heat exchanging surface and
exchanges heat between air circulating along the heat
exchanging surface and a heating medium circulating
through the heat exchanger. The drain pan is arranged
below the heat exchanger. The heat exchanger is ar-
ranged in a manner that a lower end of the heat exchang-
er partially comes into contact with an upper surface of
the drain pan. A projection is arranged on the lower end
of the heat exchanger, and the partial contact between
the lower end of the heat exchanger and the upper sur-
face of the drain pan is performed by a distal end of the
projection coming in contact with the upper surface of
the drain pan.

[0012] A further aspect of the present invention pro-
vides arefrigeration apparatus including a heat exchang-
er. The heat exchanger has a heat exchanging surface
and exchanges heat between air circulating along the
heat exchanging surface and a heating medium circulat-
ing through the heat exchanger. A high temperature por-
tion is arranged below the heat exchanger and heats a
water droplet that condenses and runs down the heat
exchanging surface to 0°C or higher when the heat ex-
changer operates as an evaporator.

[0013] A further aspect of the present invention pro-
vides a refrigeration apparatus including a heat exchang-
er. The heat exchanger has a heat exchanging surface
and exchanges heat between air circulating along the
heat exchanging surface and a heating medium circulat-
ing through the heat exchanger. The heat exchanger is
a cross fin and tube heat exchanger including a plurality
of fins that form the heat exchanging surface and a heat
exchanger pipe through which the heating medium cir-
culates. A projection is formed on lower ends of some of
the plurality of fins, and the projection projects more
downward than lower ends of the other fins.

[0014] A further aspect of the present invention pro-
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vides arefrigeration apparatus including a heat exchang-
er and a drain pan. The heat exchanger has a heat ex-
changing surface and exchanges heat between air cir-
culating along the heat exchanging surface and a heating
medium circulating through the heat exchanger. The
drain pan is arranged below the heat exchanger. The
drain pan has an upper surface subjected to a water slip-
ping and water repellent treatment.

[0015] A further aspect of the present invention pro-
vides a refrigeration apparatus including a heat exchang-
er and a drain pan. The heat exchanger has a heat ex-
changing surface and exchanges heat between air cir-
culating on the heat exchanging surface and a heating
medium circulating inside the heat exchanger. The drain
panis arranged below the heat exchanger. The drain pan
has an upper surface subjected to hydrophilic treatment.

BRIEF DESCRIPTION OF THE DRAWINGS
[0016]

Fig. 1 is a cross-sectional view showing a portion of
an outdoor heat exchanger used in an air conditioner
according to a first embodiment;

Fig. 2is a circuit diagram showing a refrigerant circuit
of the air conditioner;

Fig. 3 is a cross-sectional view showing a portion of
an outdoor heat exchanger according to a second
embodiment;

Fig. 4 is a rear view showing the outdoor heat ex-
changer as viewed from a downstream side in an air
circulation direction;

Fig. 5(a) is a cross-sectional view showing an in-
clined portion formed in the outdoor heat exchanger,
and Figs. 5(b) and 5(c) are cross-sectional views
showing projections formed in the outdoor heat ex-
changer;

Fig. 6 is a rear view showing a portion of an outdoor
heat exchanger according to a third embodiment as
viewed from a downstream side in an air circulation
direction;

Fig. 7 is a cross-sectional view showing a portion of
an outdoor heat exchanger according to a fourth em-
bodiment;

Fig. 8 is a cross-sectional view showing a high tem-
perature portion included in the outdoor heat ex-
changer;

Fig. 9 is a cross-sectional view showing a high tem-
perature portion in a first modification;

Fig. 10 is a cross-sectional view showing a high tem-
perature portion in a second modification;

Fig. 11 is a circuit diagram showing a refrigerant cir-
cuit of a high temperature portion in a third modifi-
cation;

Fig. 12 is a cross-sectional view showing a portion
of an outdoor heat exchanger;

Fig. 13 is a rear view showing an outdoor heat ex-
changer according to a fifth embodiment as viewed
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from adownstream side in anair circulation direction;
Fig. 14 is a cross-sectional view showing a portion
of the outdoor heat exchanger of the fifth embodi-
ment; and

Fig. 15 is a cross-sectional view showing a portion
of a conventional heat exchanger.

BEST MODE FOR CARRYING OUT THE INVENTION

[0017] A heat pump type air conditioner, which is one
type of refrigeration apparatus, according to a first em-
bodiment of the present invention will now be described
with reference to the drawings.

(First Embodiment)

[0018] Fig. 1 is a cross-sectional view showing a por-
tion of an outdoor heat exchanger 2 used in an air con-
ditioner 1 according to a first embodiment of the present
invention. Fig. 2 is a circuit diagram showing a refrigerant
circuit of the air conditioner 1.

[0019] In the air conditioner 1, the outdoor heat ex-
changer 2, an expansion valve 9, an indoor heat ex-
changer 10, a four-way switch valve 11, and a compres-
sor 12 are connected by a refrigerant pipe to form a re-
frigerant circuit as shown in Fig. 2. During a cooling op-
eration of the air conditioner 1, the four-way switch valve
11 is set as indicated by solid lines in Fig. 2. In this state,
a refrigerant serving as a heating medium discharged
from the compressor 12 circulates in the order of the four-
way switch valve 11, the outdoor heat exchanger 2, the
expansion valve 9, the indoor heat exchanger 10, and
the four-way switch valve 11, and is sucked into the com-
pressor 12. As a result of circulation of the refrigerant,
the outdoor heat exchanger 2 operates as a condenser
and the indoor heat exchanger 10 operates as an evap-
orator. In the outdoor heat exchanger 2 that operates as
a condenser, a gasified refrigerant exchanges heat with
the outdoor air and becomes a liquefied refrigerant so
that the refrigerant releases heat into the outdoor air. In
the indoor heat exchanger 10 that operates as an evap-
orator, a liquefied refrigerant exchanges heat with the
indoor air and evaporates to become a gasified refriger-
ant. As a result, the refrigerant absorbs heat from the
indoor air and cools the indoor air.

[0020] During aheating operation of the air conditioner
1, the four-way switch valve 11 is set as indicated by
broken lines as shown in Fig. 2. In this state, the refrig-
erant discharged from the compressor 12 circulates in
the order of the four-way switch valve 11, the indoor heat
exchanger 10, the expansion valve 9, the outdoor heat
exchanger 2, and the four-way switch valve 11, and is
then drawn into the compressor 12. As a result of circu-
lation of the refrigerant, the indoor heat exchanger 10
operates as a condenser and the outdoor heat exchanger
2 operates as an evaporator. In the indoor heat exchang-
er 10 that operates as a condenser, a gasified refrigerant
exchanges heat with the indoor air and condenses, so
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that the indoor air is heated by heat released from the
refrigerant. In the outdoor heat exchanger 2 that operates
as an evaporator, a liquefied refrigerant exchanges heat
with the outdoor air and evaporates to become a gasified
refrigerant. As a result, the refrigerant absorbs heat from
the outdoor air.

[0021] Asshownin Fig. 1, the outdoor heat exchanger
2, which is a so-called cross fin and tube heat exchanger,
includes many plate fins 3 and a single heat exchanger
pipe 5. The plate fins 3 form a heat exchanging surface
and are arranged in parallel at intervals in a direction
perpendicular to an air circulation direction 4. The heat
exchanger pipe 5 is formed to meander and extend
through the plate fins 3. A refrigerant circulates inside
the heat exchanger pipe 5.

[0022] In the outdoor heat exchanger 2, each plate fin
3, which is arranged in a manner such that its longitudinal
direction coincides with the vertical direction, forms a fin
line. Although two fin lines are formed in the circulation
direction 4 in Fig. 1, one fin line or three or more fin lines
may be formed. The heat exchanger pipe 5 has a plurality
of portions that extend in the direction perpendicular to
the air circulation direction 4. The portions of the heat
exchanger pipe 5 are arranged at regular intervals in the
longitudinal direction of the plate fins 3 between lower
ends and upper ends of the plate fins 3. A coating film
having water slippage and water repellency is applied to
the surface of the plate fins 3 so that the surface of the
plate fins 3 has high water slippage and high water re-
pellency. Examples of the plate fins 3 include all plate-
like fins, such as flat fins, slit fins, and waffle fins.
[0023] A drain pan 6 for receiving water droplets that
drip from the outdoor heat exchanger 2 and discharging
the water droplets is arranged below the outdoor heat
exchanger 2. An upper surface 6a of the drain pan 6 is
inclined to discharge water that drips from the outdoor
heat exchanger 2. The outdoor heat exchanger 2 is ar-
ranged substantially horizontally to the drain pan 6 of
which upper surface 6a is inclined.

[0024] In the first embodiment, space is formed be-
tween the entire lower end of the outdoor heat exchanger
2, or more specifically, lower ends 3a of the plate fins 3,
and the upper surface 6a of the drain pan 6. Thus, water
droplets 8, which condense when the outdoor heat ex-
changer 2 operates as an evaporator, run down the sur-
face of the plate fins 3 and drip from the lower ends 3a
of the plate fins 3 onto the upper surface 6a of the drain
pan 6. With this structure, the outdoor heat exchanger 2
and the drain pan 6 have no contacting portions. The
water droplets 8 that have run down do not accumulate
at portions of contact between the outdoor heat exchang-
er 2 and the drain pan 6. This prevents frost from forming
from water droplets and growing upward from the lower
ends 3a of the plate fins 3.

[0025] The first embodiment has the advantages de-
scribed below.

(1) In the first embodiment, the outdoor heat ex-
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changer 2 and the drain pan 6 have no contacting
portions. Thus, the water droplets 8 that have run
down the surface of the plate fins 3 do not accumu-
late at portions of contact between the outdoor heat
exchanger 2 and the drain pan 6. As a result, frost
is prevented from forming from water droplets and
growing upward from the lower ends 3a of the plate
fins 3. This reduces the amount of frost formed on
the outdoor heat exchanger 2.

[0026] The first embodiment may be modified in the
following form.

[0027] In the first embodiment, a space is formed en-
tirely between the outdoor heat exchanger 2 and the drain
pan 6. Thus, air may circulate through the space and
lower the heat exchanging efficiency of the outdoor heat
exchanger 2. To reduce the amount of air circulating
through the space, a shielding member may be arranged
on the upper surface of the drain pan 6. In this case, the
shielding member is arranged outward from the plate fins
3 so that the shielding member does not come into con-
tact with the plate fins 3.

(Second Embodiment)

[0028] A second embodiment of the present invention
will now be described with reference to Figs. 3 to 5. The
structure of the second embodiment is the same as the
structure of the first embodiment except in the shape of
the outdoor heat exchanger 2 and the positional relation-
ship between the outdoor heat exchanger 2 and the drain
pan 6. The components of the second embodiment com-
mon to the firstembodiment will not be described in detail.
[0029] Fig. 3 is a cross-sectional view showing a por-
tion of an outdoor heat exchanger 2 according to the sec-
ond embodiment of the present invention. Fig. 4 is arear
view showing the outdoor heat exchanger 2 as viewed
from a downstream side in an air circulation direction 4.
[0030] As showninFig. 4, the outdoor heat exchanger
2 of the second embodiment is arranged in a manner
such that its lower end partially comes into contact with
an upper surface 6a of a drain pan 6. Thus, the lower
end of the outdoor heat exchanger 2 is supported by the
drain pan 6. The upper surface 6a of the drain pan 6 is
inclined, and the outdoor heat exchanger 2 comes into
contact with an upper part of the upper surface 6a. In Fig.
4,the outdoor heat exchanger 2 and the drain pan 6 come
into contact with each other at region R formed at the left
side as viewed in the drawing.

[0031] In the second embodiment, the partial contact
between the lower end of the outdoor heat exchanger 2,
or specifically the lower ends of the plate fins 3, and the
upper surface 6a of the drain pan 6 occurs at distal ends
of inclined portions 3b, which are formed as projections,
on the lower ends of the plate fins 3 that come into contact
with the upper surface 6a of the drain pan 6. More spe-
cifically, the upper surface 6a of the drain pan 6 is inclined
to discharge water, and the outdoor heat exchanger 2 is
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arranged substantially horizontally so that the lower end
of the outdoor heat exchanger 2 partially comes into con-
tact with the upper surface 6a of the drain pan 6. The
inclined portions 3b are inclined relative to the air circu-
lation direction 4. As shown in Fig. 3, the inclined portion
3b of the plate fin 3 in the left line is inclined downward
from the outer side toward the middle of the outdoor heat
exchanger 2, and the inclined portion 3b of the plate fin
3 of the right line is inclined upward from the middle to-
ward the outer side of the outdoor heat exchanger 2. The
inclined portions 3b may be formed by diagonally cutting
the lower ends of the plate fins 3.

[0032] In the outdoor heat exchanger 2 shown in Fig.
3, the shape of the plate fin 3 at the upstream side of the
airflow, or the left plate fin 3, is the same as the shape
of the plate fin 3 at the downstream side of the airflow,
or the right plate fin 3. The left and right plate fins 3 are
arranged in a manner that inclined surfaces of the up-
stream inclined portion 3b and the downstream inclined
portion 3b face opposite directions.

[0033] In this manner, the distal ends of the inclined
portions 3b at the lower ends of the plate fins 3 come into
contact with the upper surface 6a of the drain pan 6 in
the second embodiment so that the area of contact be-
tween the plate fins 3 and the upper surface 6a of the
drain pan 6 is reduced as compared with when the plate
fins 3 have flat lower ends that come into contact with
the upper surface 6a of the drain pan 6. Water droplets
8, which condense when the outdoor heat exchanger 2
operates as an evaporator, run down as indicated by ar-
row A1 in Fig. 3. Then, the water droplets 8 directly drip
onto the drain pan 6, move along the inclined surfaces
of the inclined portions 3b as indicated by arrow A2 and
drip onto the drain pan 6 before reaching the distal ends
of the inclined portions 3b, or move to the distal ends of
the inclined portions 3b until reaching the drain pan 6.
As aresult, the amount of water accumulating at the con-
tacting portions of the outdoor heat exchanger 2 and the
drain pan 6 decreases. This decreases the amount of ice
formed at the contacting portions.

[0034] Figs. 5(a) to 5(c) are cross-sectional views
showing projections having other shapes that are formed
on the outdoor heat exchanger 2. The projections shown
in Fig. 5(a) are formed in a mannerthat aninclined portion
3c of a plate fin 3 of an upstream side and an inclined
portion 3c of a plate fin 3 of a downstream side with re-
spect to the circulation direction 4 form a single continu-
ous inclined portion. More specifically, the two inclined
portions 3c are formed in a manner that an inclined sur-
face of the upstream inclined portion 3c and an inclined
surface of the downstream inclined portion 3c lie along
the same plane. In this modification, a distal end of the
inclined portion 3c of the plate fin 3 in the downstream
direction comes into contact with the upper surface 6a
of the drain pan 6.

[0035] The projections 3d shown in Fig. 5(b) are each
rectangular and are formed on plate fins 3 at downstream
positions relative to the circulation direction 4. The pro-
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jection 3d is formed by cutting a portion of a lower end
of each plate fin 3 into a rectangular shape. The projec-
tions 3d shorten the length of the contacting portions of
the outdoor heat exchanger 2 and the drain pan 6 in the
circulation direction 4, and reduce the area of contact
between the plate fins 3 and the upper surface 6a of the
drain pan 6.

[0036] The projections 3e shown in Fig. 5(c) are
formed on lower ends of plate fins 3 with a semi-circular
cross-section.

[0037] The second embodiment has the advantages
described below.

(1) In the second embodiment, the inclined portions
3b and 3c and the projections 3d and 3e of the out-
door heat exchanger 2 come into contact with the
upper surface 6a of the drain pan 6. Thus, the area
of contact between the plate fins 3 and the upper
surface 6a of the drain pan 6 is reduced as compared
with the conventional structure in which the lower
end of the outdoor heat exchanger 2 is entirely flat
and the lower end of the outdoor heat exchanger 2
comes into contact with the upper surface 6a of the
drain pan 6. Thus, the amount of ice formed at the
portions of contact between the lower end of the out-
door heat exchanger 2 and the upper surface 6a of
the drain pan 6 decreases, and the amount of frost
growing upward from the contacting portions may be
reduced.

(2) The inclined portions 3b and 3c serving as pro-
jections are formed easily by diagonally cutting the
lower ends of the plate fins 3.

(Third Embodiment)

[0038] A third embodiment of the presentinvention will
now be described with reference to Fig. 6. The structure
of the third embodiment is the same as the structure of
the second embodiment except in the shape of the out-
door heat exchanger 2. The components of the third em-
bodiment common to the second embodiment will not be
described in detail.

[0039] Fig. 6 is a rear view showing a portion of an
outdoor heat exchanger 2 according to the third embod-
iment of the present invention as viewed from a down-
stream side in an air circulation direction 4.

[0040] Inthe third embodiment, projections are formed
on lower ends of some plate fins 3L in such a manner
that the projections extend more downward than lower
ends of other plate fins 3S. More specifically, two types
of plate fins 3L and 3S that differ in vertical length are
used (reference numeral 3 refers generically to the two
different plate fins), and each of the plate fins 3L with the
long vertical length is arranged at every predetermined
number of plate fins 3S with the short vertical length. In
Fig. 6, the plate fins 3S and the plate fins 3L are alter-
nately arranged.
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[0041] Inthis way, distal ends of the projections formed
on the lower ends of the plate fins 3L, that is, distal ends
of the lower ends of the plate fins 3L having the long
vertical length come into contact with the upper surface
6a of the drain pan 6 in the third embodiment to enable
the outdoor heat exchanger 2 and the drain pan 6 to
partially come into contact with each other in the same
manner as in the second embodiment. As compared with
when all the plate fins 3 in the contact region R come into
contact with the drain pan 6, the area of contact between
the outdoor heat exchanger 2 and the drain pan 6 is re-
duced. As a result, the amount of water accumulating at
the portions of contact between the outdoor heat ex-
changer 2 and the drain pan 6 decreases. This decreases
the amount of ice formed on the contacting portions.
[0042] In the third embodiment, the plate fins 3S do
not have any portions arranged between the lower ends
of the adjacent plate fins 3L. This enlarges the air circu-
lation passage at the lower end of the outdoor heat ex-
changer 2. In this case, the airflow resistance of the pas-
sage decreases and the airflow velocity increases. As a
result, the surface temperature of the plate fins 3 increas-
es. Thus, condensed water is less likely to freeze at the
lower ends of the plate fins 3. Further, even if the con-
densed water freezes at the lower ends of the plate fins
3 and the ice 13 is formed on the plate fins 3, the ice 13
does not close the airflow passage because the airflow
passage is large.

[0043] The third embodiment has the advantages de-
scribed below.

(1) In the third embodiment, the lower ends of only
the plate fins 3L having the long vertical length in the
contact region R come into contact with the upper
surface 6a of the drain pan 6. Thus, the area of con-
tact between the outdoor heat exchanger 2 and the
drain pan 6 is reduced as compared with the con-
ventional structure in which all the plate fins in the
contact region R come into contact with the drain
pan 6. As a result, the amount of ice 13 formed on
the contacting portions of the lower end of the out-
door heat exchanger 2 and the upper surface 6a of
the drain pan 6 is reduced. This reduces the amount
of frost growing upward from the contacting portions.
Further, the projections are formed easily using the
two types of plate fins 3L and 3S having different
vertical lengths.

(2) In the third embodiment, the plate fins 3S do not
have any portions arranged between the lower ends
of the adjacent plate fins 3L. This enlarges the air
circulation passage at the lower end of the outdoor
heat exchanger 2. In this case, the airflow resistance
decreases and the airflow velocity increases. As a
result, the surface temperature of the plate fins 3
increases. Thus, condensed water is less likely to
freeze at the lower ends of the plate fins 3, and frost
formation on lower parts of the plate fins 3 is sup-
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pressed. As a result, the amount of frost formation
on the outdoor heat exchanger 2 may be reduced.

(3) In the third embodiment, the air circulation pas-
sage is enlarged at the lower end of the outdoor heat
exchanger 2. Thus, even if the condensed water
freezes at the lower ends of the plate fins 3L having
the long vertical length and the ice 13 is formed on
the plate fins 3L, the ice 13 does not close the pas-
sage. As aresult, the airflow resistance is prevented
from increasing.

[0044] The third embodiment may be modified in the
following forms.
[0045] Portions arranged atlarge pitches, or more spe-

cifically, the surfaces of the projections of the plate fins
3L having the long vertical length, may be subjected to
hydrophilic treatment. The projections of the plate fins 3L
are portions of the plate fins 3L that project more down-
ward than the plate fins 3S having the short vertical di-
rection. The hydrophilic treatment may, for example, be
performed by applying a hydrophilic agent, such as poly-
acrylic acid, to the plate fins 3 when the plate fins 3 are
made of aluminum. When the plate fins 3 are subjected
to a water slipping and water repellent treatment and the
hydrophilic treatment, the water slipping and water re-
pellent treatment may be performed after or before the
hydrophilic treatment is performed. In this way, because
the surfaces of the projections are subjected to the hy-
drophilic treatment, the condensed water spreads thinly
on the surface of the plate fins 3. Even when the con-
densed water freezes, ice resulting from the freezing has
a low height from the surface of the plate fins 3. In other
words, the ice resulting from the freezing grows toward
adjacent plate fins 3 only by a small amount. Thus, the
air circulation passage is not closed, and the airflow re-
sistance is prevented from increasing.

[0046] Although the third embodiment describes a
case in which the outdoor heat exchanger 2 comes into
contact with the drain pan 6, a space may be formed
entirely between the outdoor heat exchanger 2 and the
drain pan 6 in the same manner as in the first embodi-
ment.

(Fourth Embodiment)

[0047] A fourth embodiment of the present invention
will now be described with reference to Figs. 7 to 12. The
structure of the fourth embodiment is the same as the
structure of the second embodiment except in the struc-
ture of the outdoor heat exchanger 2. The components
of the fourth embodiment common to the second embod-
iment will not be described in detail.

[0048] Fig. 7 is a cross-sectional view showing a por-
tion of an outdoor heat exchanger 2 according to a fourth
embodiment of the present invention. In the fourth em-
bodiment, the lower part of the outdoor heat exchanger
2 includes a high temperature portion 14. The high tem-
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perature portion 14 heats water droplets 8 that condense
and run down on the surface of plate fins 3 to 0°C or
higher when the outdoor heat exchanger 2 operates as
an evaporator. The high temperature portion 14 corre-
sponds to lower parts of the plate fins 3 of the outdoor
heat exchanger 2 in which a heat exchanger pipe 5 is
not arranged. The high temperature portion 14 includes
only the plate fins 3. The high temperature portion 14,
which includes only the plate fins 3, has a piped structure
having through holes 15 formed so that the heat exchang-
er pipe 5 can be extended through the plate fins 3 al-
though the heat exchanger pipe 5 is actually not inserted
through the through-holes 15.

[0049] In the example shown in Fig. 7, the heat ex-
changer pipe 5is not inserted through the firstand second
through-holes 15 from the lower ends of the plate fins 3.
With this structure, a region W1, which is defined from
the lower ends of the plate fins 3 to the vicinity of the
highest one of the through-hole 15 free from the heat
exchanger pipe 5, functions as the high temperature por-
tion 14, and heat exchange is mainly performed in the
remaining region W2 excluding the region W1. Because
the heat exchanger pipe 5 is not arranged in the high
temperature portion 14, the temperature of the high tem-
perature portion 14 is higher than the temperature in the
upper region W2 in which the heat exchanger pipe 5 is
arranged when the outdoor heat exchanger 2 operates
as an evaporator. The size of the region W1 in which the
heat exchanger pipe 5 is not arranged is appropriately
set in a manner that the temperature of the lower ends
of the plate fins 3 is at least 0°C or higher.

[0050] The high temperature portion 14 is arranged in
this manner. In this case, water droplets 8 that have con-
densed and run down are heated to 0°C or higher by the
high temperature portion 14 in the lower part when the
outdoor heat exchanger 2 operates as an evaporator. As
aresult, water droplets 8 that have run down do not freeze
at the lower end of the outdoor heat exchanger 2.
[0051] Fig. 8isacross-sectional view describing a high
temperature portion having another structure. In the high
temperature portion 14a shown in Fig. 8, the surface of
plate fins 3 in a region W1 corresponding to the high
temperature portion 14ais subjected to hydrophilic treat-
ment. When the surface of the high temperature portion
14ais subjected to the hydrophilic treatment, water drop-
lets 8 that have run down from above and reached the
high temperature portion 14a spread thinly on the surface
of the high temperature portion 14a. Adjacent water drop-
lets 8 combine and spread thinly on the surface of the
high temperature portion 14a so as to form a thin film 7
of water. Thus, the water droplets 8 are prevented from
growing on the surface of the high temperature portion
14a. This consequently prevents the airflow resistance
from increasing and enables the surface temperature of
the high temperature portion 14a to increase.

[0052] Fig.9isarear view showing a high temperature
portion having still another structure. The high tempera-
ture portion 14b shown in Fig. 9 is formed only by plate
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fins 3 by setting the distance from the lower ends of the
plate fins 3 to the lowest part of the heat exchanger pipe
5 to be greater than the pitch of the heat exchanger pipe
5 (the interval of adjacent portions of the pipe 5 in the
longitudinal direction of the plate fins 3). In the high tem-
perature portion 14b, no through-holes are formed in re-
gion W1 of the plate fins 3. This high temperature portion
14b functions in the same manner as the high tempera-
ture portion 14 shown in Fig. 7. The high temperature
portion 14b may also have its surface subjected to the
hydrophilic treatment in the same manner as the high
temperature portion 14a shown in Fig. 8.

[0053] Fig. 10is a cross-sectional view showing a high
temperature portion having still another structure. In the
example shown in Fig. 10, a heater 16 is arranged to
come into contact with a lower end surface of an outdoor
heat exchanger 2, and lower parts of plate fins 3 are
heated with the heater 16. Region W1 heated by the heat-
er 16 to 0°C or higher serves as a high temperature por-
tion 14c. This high temperature portion 14c also functions
in the same manner as the high temperature portion 14
shown in Fig. 7. However, because the high temperature
portion 14c is actively heated by the heater 16, the tem-
perature of the high temperature portion 14c shown in
Fig. 10 can be set higher than the temperature of the
other high temperature portions 14, 14a, and 14b. The
high temperature portion 14c may also have its surface
subjected to the hydrophilic treatment in the same man-
ner as the high temperature portion 14a shown in Fig. 8.
[0054] Fig. 11 isacircuit diagram showing a refrigerant
circuit for a high temperature portion having still another
structure. Fig. 12 is a cross-sectional view showing a
portion of an outdoor heat exchanger 2. The outdoor heat
exchanger 2 is divided into an upper heat exchanging
portion 2a and a lower heat exchanging portion 2b, and
the upper heat exchanging portion 2a and the lower heat
exchanging portion 2b are connected by an expansion
valve 9. A refrigerant is supplied to the lower heat ex-
changing portion 2b, the expansion valve 9, and the up-
per heat exchanging portion 2a in the stated order so that
the lower heat exchanging portion 2b operates as a con-
denser and the upper heat exchanging portion 2a oper-
ates as an evaporator. The lower heat exchanging por-
tion 2b that operates as a condenser forms the high tem-
perature portion 14d shown in Fig. 11.

[0055] Inthe air conditioner 1 shown in Fig. 11, a com-
pressor 12, a four-way switch valve 11, an indoor heat
exchanger 10, the lower heat exchanging portion 2b, the
expansion valve 9, and the upper heat exchanging por-
tion 2a are connected by a refrigerant pipe to form the
refrigerant circuit. During a heating operation of the air
conditioner 1, the four-way switch valve 11 is set as in-
dicated by the solid line in Fig. 11. In this state, refrigerant
discharged from the compressor 12 circulates in the or-
der of the four-way switch valve 11, the indoor heat ex-
changer 10, the lower heat exchanging portion 2b, the
expansion valve 9, the upper heat exchanging portion
2a, and the four-way switch valve 11, and is drawn into
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the compressor 12. As a result of circulation of the refrig-
erant, the indoor heat exchanger 10 and the lower heat
exchanging portion 2b operate as a condenser and the
upper heat exchanging portion 2a operates as an evap-
orator. In the indoor heat exchanger 10 that operates as
a condenser, a gasified refrigerant exchanges heat with
the indoor air and condenses so that the indoor air is
heated by heat released from the refrigerant. In the lower
heat exchanging portion 2b that operates as a condens-
er, the refrigerant also releases heat so that the lower
heat exchanging portion 2b functions as the high tem-
perature portion 14d. In the upper heat exchanging por-
tion 2a that operates as an evaporator, a liquefied refrig-
erant exchanges heat with the outdoor air and evapo-
rates to become a gasified refrigerant. As a result, the
refrigerant absorbs heat from the outdoor air.

[0056] During a cooling operation of the air conditioner
1, the four-way switch valve 11 is set as indicated by the
broken line shown in Fig. 11. In this state, refrigerant
discharged from the compressor 12 circulates in the or-
der of the four-way switch valve 11, the upper heat ex-
changing portion 2a, the expansion valve 9, the lower
heat exchanging portion 2b, the indoor heat exchanger
10, and the four-way switch valve 11, and is drawn into
the compressor 12. As a result of circulation of the refrig-
erant, the upper heat exchanging portion 2a operates as
a condenser and the lower heat exchanging portion 2b
and the indoor heat exchanger 10 operate as an evapo-
rator. In the upper heat exchanging portion 2a that oper-
ates as a condenser, a gasified refrigerant exchanges
heat with the outdoor air and becomes a liquefied refrig-
erant, so that the refrigerant releases heat to the outdoor
air. In the indoor heat exchanger 10 that operates as an
evaporator, the liquefied refrigerant exchanges heat with
the indoor air and evaporates to become a gasified re-
frigerant, so that the refrigerant absorbs heat from the
indoor air and cools the indoor air. In the lower heat ex-
changing portion 2b that operates as an evaporator, lig-
uefied refrigerant exchanges heat with the outdoor air
and evaporates to become a gasified refrigerant, so that
the refrigerant cools the outdoor air. In this way, the air
conditioner 1 appropriately performs the cooling opera-
tion although unnecessary heat exchange occurs in the
lower heat exchanging portion 2b.

[0057] The high temperature portion 14d functions in
the same manner as the high temperature portion 14
shown in Fig. 7. The high temperature portion 14d, or the
lower heat exchanging portion 2b, may also have its sur-
face subjected to the hydrophilic treatment in the same
manner as the high temperature portion 14a shown in
Fig. 8.

[0058] The fourth embodiment has the advantages de-
scribed below.

(1) In the fourth embodiment, if the water droplets 8
that have condensed run down when the outdoor
heat exchanger 2 operates as an evaporator, the
water droplets 8 are heated to 0°C or higher by the
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high temperature portions 14, 14a, 14b, 14c, and
14d. Thus, the water droplets 8 do not freeze at the
lower end of the outdoor heat exchanger 2. As a
result, frost is prevented from growing upward from
the lower end of the outdoor heat exchanger 2, and
the amount of frost formation on the outdoor heat
exchanger 2 is reduced.

(2) The high temperature portions 14 and 14b formed
by only the plate fins 3 are easily formed by the piped
structure or by changing the distance from the lower
ends of the plate fins 3 to the lowest position of the
heat exchanger pipe 5.

(3) The high temperature portion 14a of which sur-
face is subjected to the hydrophilic treatment pre-
vents the water droplets 8 from growing on the sur-
face of the high temperature portion 14a and pre-
vents the airflow resistance from increasing. This en-
ables the surface temperature of the high tempera-
ture portion 14ato increase. As a result, the temper-
ature of the water droplets 8 increases more in the
high temperature portion 14a.

(4) The high temperature portion 14c formed by heat-
ing the lower part of the outdoor heat exchanger 2
with the heater 16 is easily formed by arranging the
heater 16 in the outdoor heat exchanger 2. Further,
as compared with the high temperature portions 14,
14a, and 14b formed by only the plate fins 3, the
temperature of the high temperature portion 14c can
be set high. The high temperature portion 14c can
quickly heat the water droplets to 0°C or higher.

(5) The temperature of the high temperature portion
14d formed by the lower heat exchanging portion 2b
that is obtained by dividing the outdoor heat ex-
changer 2 into upper and lower parts can be set to
be high as compared with the high temperature por-
tions 14, 14a, and 14b formed only by the plate fins
3. The high temperature portion 14d can quickly heat
the water droplets to 0°C or higher.

[0059] The fourth embodiment may be modified in the
following forms.
[0060] Although the high temperature portion 14 is

formed only by the plate fins 3 using the pipe-extracted
structure, a high temperature portion may be formed by
avoiding circulation of the refrigerant in portions of the
heat exchanger pipe 5 extended through the portions of
the plate fins 3 corresponding to the high temperature
portion. In this case, the heat exchanger pipe 5 is extend-
ed throughout the plate fins 3. This improves the strength
of the structure of the outdoor heat exchanger 2.

(Fifth Embodiment)

[0061] A fifth embodiment of the present invention will
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now be described with reference to Figs. 13 and 14. The
structure of the fifth embodiment is the same as the struc-
ture of the first embodiment except in the structure of the
drain pan 6. The components of the fifth embodiment
common to the first embodiment will not be described in
detail.

[0062] In the fifth embodiment, the upper surface 6a
of adrain pan 6 is subjected to a water slipping and water
repellent treatment. The water slipping and water repel-
lent treatment is performed by applying a coating film
having water slippage and water repellency to the upper
surface 6a of the drain pan 6. In this structure, water
dripping from the outdoor heat exchanger 2 flows
smoothly on the upper surface 6a without accumulating
on the upper surface 6a of the drain pan 6.

[0063] The drain pan 6 shown in Fig. 13 includes a
water outlet 17 in the middle portion of the outdoor heat
exchanger 2 in the longitudinal direction. The upper sur-
face 6a of the drain pan 6 is inclined from the two end
portions of the drain pan 6 in the longitudinal direction
toward the water outlet 17 formed in the middle portion.
The water outlet 17 formed in the middle portion shortens
the distance from the highest position of the inclined up-
per surface 6a to the water outlet 17 as compared with
when a water outlet is formed in an end portion of the
drain pan 6 in the longitudinal direction, and enables wa-
ter to be drained smoothly. When the upper surface 6a
is subjected to the water slipping and water repellent
treatment, water is drained more smoothly.

[0064] Further, the upper surface 6a of the drain pan
6 shown in Fig. 14 is inclined from an upstream side to-
ward a downstream side in a manner that its downstream
portion in the air circulation direction 4 is at the lower
position. The upper surface 6a inclined in the circulation
direction 4 shortens the distance from the highest posi-
tion of the inclined upper surface 6a to the lowest position
of the inclined upper surface 6a as compared with when
the upper surface 6a is inclined in a direction perpendic-
ular to the circulation direction 4, and enables water to
be drained smoothly. When the upper surface 6a is sub-
jected to the water slipping and water repellent treatment,
water is drained more smoothly.

[0065] The fifth embodiment has the advantages de-
scribed below.

(1) The upper surface 6a of the drain pan 6 is sub-
jected to the water slipping and water repellent treat-
ment so that water dripping from the outdoor heat
exchanger 2 flows smoothly without accumulating
on the upper surface 6a of the drain pan 6, and the
water is drained smoothly. The upper surface 6a of
the drain pan 6 is subjected to the water slipping and
water repellent treatment and the distance from the
highest position of the upper surface 6a to the lowest
position of the upper surface 6a is shortened so that
the water is drained more smoothly.
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(Sixth Embodiment)

[0066] A sixth embodiment of the presentinvention will
now be described. The structure of the sixth embodiment
is the same as the structure of the fifth embodiment ex-
cept in the structure of the drain pan 6. The components
of the sixth embodiment common to the fifth embodiment
will not be described in detail.

[0067] In the sixth embodiment, an upper surface 6a
of adrain pan 6 is subjected to the hydrophilic treatment.
The hydrophilic treatment may, for example, be per-
formed by applying a hydrophilic agent, such as poly-
acrylic acid, to the upper surface 6a when the drain pan
6 is made of aluminum. Thus, water dripping from the
outdoor heat exchanger 2 flows smoothly on the upper
surface 6a of the drain pan 6.

[0068] The sixth embodiment has the advantage de-
scribed below.

(1) The upper surface 6a of the drain pan 6 is sub-
jected to the hydrophilic treatment so that water drip-
ping from the outdoor heat exchanger 2 flows
smoothly on the upper surface 6a of the drain pan
6, and the water is drained smoothly. The upper sur-
face 6a of the drain pan 6 is subjected to the hy-
drophilic treatment and the distance from the highest
position of the upper surface 6a to the lowest position
ofthe upper surface 6a is shortened so that the water
is drained more smoothly.

[0069] In the above embodiments, the present inven-
tion is applied to a heat pump type air conditioner serving
as one type of refrigeration apparatus. However, the
present invention may be applied to, for example, a re-
frigerator or a freezer.

Claims
1. Arefrigeration apparatus including:

a heat exchanger having a heat exchanging sur-
face and exchanging heat between air circulat-
ing along the heat exchanging surface and a
heating medium circulating through the heat ex-
changer; and

adrain pan arranged below the heat exchanger,
the refrigeration apparatus being character-
ized by:

a space is formed entirely between a lower
end of the heat exchanger and an upper sur-
face of the drain pan.

2. A refrigeration apparatus including:

a heat exchanger having a heat exchanging sur-
face and exchanging heat between air circulat-
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ing along the heat exchanging surface and a
heating medium circulating through the heat ex-
changer; and

adrain pan arranged below the heat exchanger;

wherein the heat exchanger is arranged in a manner
that a lower end of the heat exchanger partially
comes into contact with an upper surface of the drain
pan, the refrigeration apparatus being character-
ized by:

a projection is arranged on the lower end of the
heat exchanger, and the partial contact between
the lower end of the heat exchanger and the
upper surface of the drain pan is performed by
a distal end of the projection coming in contact
with the upper surface of the drain pan.

3. The refrigeration apparatus according to claim 2,
characterized in that:

the heat exchanger is a cross fin and tube heat
exchanger including a plurality of fins that form
the heat exchanging surface and a heat ex-
changer pipe through which the heating medium
circulates; and

the projectionis arranged on alower end of each
of the plurality of fins and is formed as aninclined
portion that is inclined relative to a direction in
which the air circulates.

4. The refrigeration apparatus according to claim 2,
characterized in that:

the heat exchanger is a cross fin and tube heat
exchanger including a plurality of fins that form
the heat exchanging surface and a heat ex-
changer pipe through which the heating medium
circulates; and

the projectionis arranged on lower ends of some
of the plurality of fins and projects more outward
than lower ends of the other fins.

5. The refrigeration apparatus according to claim 4,
characterized in that the projection has a surface
subjected to a hydrophilic treatment.

6. A refrigeration apparatus including:
a heat exchanger having a heat exchanging sur-
face and exchanging heat between air circulat-
ing along the heat exchanging surface and a
heating medium circulating through the heat ex-
changer, the refrigeration apparatus being

characterized by:

a high temperature portion arranged below the
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heat exchanger and heating a water droplet that
condenses and runs down the heat exchanging
surface to 0°C or higher when the heat exchang-
er operates as an evaporator.

7. The refrigeration apparatus according to claim 6,
characterized in that:

the heat exchanger is a cross fin and tube heat
exchanger including a plurality of fins that form
the heat exchanging surface and a heat ex-
changer pipe through which the heating medium
circulates; and

the high temperature portion is formed by only
the fins.

8. The refrigeration apparatus according to claim 6,
characterized in that:

the heatexchangerincludes a heater, the heater
is arranged in a state contact alower end surface
of the heat exchanger, and the heater heats a
lower part of the heat exchanger to form the high
temperature portion.

9. The refrigeration apparatus according to claim 6,
characterized in that:

the heat exchanger is divided into an upper heat
exchanging portion and a lower heat exchang-
ing portion and includes an expansion valve,
with the upper heat exchanging portion and the
lower heat exchanging portion being connected
by the expansion valve, and the heating medium
being supplied to the lower heat exchanging por-
tion, the expansion value, and the upper heat
exchanging portion in this order so that the lower
heat exchanging portion operates as a condens-
er and the upper heat exchanging portion oper-
ates as an evaporator; and

the high temperature portion is formed by the
lower heat exchanging portion that operates as
the condenser.

10. The refrigeration apparatus according to any one of
claims 6 to 9, characterized in that:

the high temperature portion has a surface sub-
jected to a hydrophilic treatment.

11. A refrigeration apparatus including:

a heat exchanger having a heat exchanging sur-
face and exchanging heat between air circulat-
ing along the heat exchanging surface and a
heating medium circulating through the heat ex-
changer, the refrigeration apparatus being
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characterized in that:

the heat exchanger is a cross fin and tube heat
exchanger including a plurality of fins that form
the heat exchanging surface and a heat ex-
changer pipe through which the heating medium
circulates; and

a projection is formed on lower ends of some of
the plurality of fins, and the projection projects
more downward than lower ends of the other
fins.

12. The refrigeration apparatus according to claim 11,
characterized in that:

the heat exchanger includes a lower part with a
surface subjected to a hydrophilic treatment.

13. Arefrigeration apparatus including:

a heat exchanger having a heat exchanging sur-
face and exchanging heat between air circulat-
ing along the heat exchanging surface and a
heating medium circulating through the heat ex-
changer; and

adrain pan arranged below the heat exchanger,
the refrigeration apparatus being character-
ized in that:

the drain pan has an upper surface subject-
ed to a water slipping and water repellent
treatment.

14. A refrigeration apparatus comprising:

a heat exchanger having a heat exchanging sur-
face and exchangng heat between air circulating
on the heat exchanging surface and a heating
medium circulating inside the heat exchanger;
and

adrain pan arranged below the heat exchanger,

wherein the drain pan has an upper surface subject-
ed to hydrophilic treatment.

15. The refrigeration apparatus according to any one of
claims 1 to 14, characterized in that:

the heat exchanging surface has water slippage
and water repellency.
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Box No. II Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

L. D Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

2. I:’ Claims Nos.:

because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. D Claims Nos.:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. III Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

The invention of claims 1 and 15 relates to a refrigeration unit wherein
there is a gap between the lower end portion of a heat exchanger and the upper
surface of a drain pan.

The invention of claims 2-5 relates to a refrigeration unit wherein the
lower end portion of a heat exchanger and the upper surface of a drain pan
are partly in contact with each other.

The invention of claims 6-10 relates to a refrigeration unit wherein a
high-temperatureportionisarrangedat the lower endportionof aheat exchanger
for heating condensed water droplets.

(Continued to extra sheet)

L. |:’ As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment of
any additional fee.

3. |:| As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. I:’ No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest [l The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee..

I:I The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

EI No protest accompanied the payment of additional search fees.
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Continuation of Box No.III of continuation of first sheet (2)

The invention of claims 11 and 12 relates to a refrigeration unit
having a cross fin type heat exchanger wherein the lower end portions
of some fing protrude beyond those of the other fins.

The invention of claims 13 and 14 relates to a refrigeration unit
whereintheupper surfaceof adrainpanissubjectedtoasurface treatment.
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