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Description
TECHNICAL FIELD

[0001] The presentdisclosure relates to a heat source
unit and a refrigeration apparatus.

BACKGROUND ART

[0002] A heat source unit applied to a refrigeration
apparatus has been known. The heat source unit of
Patent Document 1 includes a heat exchanger and a
fan for conveying air. The heat exchanger includes a
plurality of flat tubes and a plurality of fins. The plurality
of fins define a plurality of air flow paths where air flows
between the flat tubes adjacent to each other. When the
air conveyed by the fan passes through the heat exchan-
ger, the heat exchanger exchanges heat between the air
and the heat media flowing through the flat tubes.

CITATION LIST
PATENT DOCUMENT

[0003] Patent Document 1: Japanese Unexamined
Patent Publication No. 2016-205743

SUMMARY OF THE INVENTION
TECHNICAL PROBLEM

[0004] The heat source unit disclosed in Patent Docu-
ment 1 generates noise when the fan is operating.
[0005] An object of the present disclosure is to reduce
the noise of the heat source unit.

SOLUTION TO THE PROBLEM

[0006] A first aspect is directed to a heat source unit
including:

a casing (50) in which an air passage (S2) formed;
a heat exchanger (30) including a plurality of flat
tubes (35) in each of which heat medium flow paths
(C) are formed; including a plurality of fins (36)
defining a plurality of air flow paths (37) where air
flows between the flat tubes (35) adjacent to each
other; and disposed in the air passage (S2); and

afan (40) including an impeller (41) having a porous
portion (46); and disposed in the air passage (S2).

[0007] In the first aspect, the impeller (41) of the fan
(40) has the porous portion (46). The porous portion (46)
can reduce oscillation components of pressure near the
surface of the impeller (41), and thus vortex flow can be
less generated on the surface of the impeller (41). Thus,
the noise emitted when the fan (40) is operating can be
reduced.
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[0008] A second aspect is an embodiment of the first
aspect. In the second aspect, the heat exchanger (30) is
disposed upstream of the impeller (41) in an air flow of the
air passage (S2).

[0009] The impeller (41) including the porous portion
(46) has a function of reducing generation of the vortex
flow, and thus the air flowing into the impeller (41) is
preferably less disturbed for the impeller (41) to ade-
quately perform that function. The heat exchanger (30)
of the second aspect includes the plurality of flat tubes
(35), and thus the air passing through the heat exchanger
(30) is less likely to be disturbed in comparison with a
configuration including circular heat transfer tubes. The
heat exchanger (30) is disposed upstream of the impeller
(41), whereby the air flowing into the impeller (41) can be
less disturbed. Thus, the impeller (41) can adequately
perform a function of reducing the vortex flow, and thus
the noise can be effectively reduced.

[0010] A third aspect is an embodiment of the second
aspect. In the third aspect, the heat exchanger (30) is a
single-surface-type heat exchanger including only one
air through surface (31).

[0011] In the third aspect, the heat exchanger (30) is a
single-surface-type heat exchanger, and thus the direc-
tion of air passing through the impeller (41) can be less
uneven. As a result, the impeller (41) can adequately
perform a function of reducing the vortex flow, and thus
the noise can be effectively reduced.

[0012] A fourth aspectis an embodiment of any one of
the first to third aspects. In the fourth aspect, a distance
L1 between the impeller (41) and the heat exchanger (30)
is 125 mm or more.

[0013] Ifthedistance L1 betweenthe impeller(41)and
the heat exchanger (30)is too short, the distribution of the
speed of air passing through the impeller (41) becomes
uneven, and the noise is more likely to be generated. In
the third aspect, the distance L1 between the impeller
(41) and the heat exchanger (30) is 125 mm or more,
whereby the distribution of the speed of air can be less
uneven. As a result, the impeller (41) can adequately
perform a function of reducing the vortex flow, and thus
the noise can be effectively reduced.

[0014] Afifth aspectis an embodimentofany one ofthe
first to fourth aspects. In the fifth aspect, the heat source
includes

amotor (42) configured to drive the impeller (41); and
a support structure (70) configured to support the
motor (42), wherein

the support structure (70) is disposed downstream of
the impeller (41)in an air flow of the air passage (S2).

[0015] In the fifth aspect, the support structure (70) is
disposed downstream of the impeller (41), whereby the
support structure (70) can reduce the turbulence of air
passing through the impeller (41). Thus, the impeller (41)
can adequately perform a function of reducing the vortex
flow, and thus the noise can be effectively reduced.



3 EP 4 538 605 A1 4

[0016] A sixth aspect is an embodiment of any one of
the first to fifth aspects. In the sixth aspect,

the casing (50) includes a blow-out panel (55) where
ablow-out port (62) of the air passage (S2) is formed,
the heat source unitincludes a motor (42) configured
to drive the impeller (41) and includes a support
structure (70) configured to support the motor (42),
and

the support structure (70) includes a plurality of fixing
members (72) each configured to couple the blow-
out panel (55) and the motor (42).

[0017] In the sixth aspect, the motor (42) is supported
by the blow-out panel (55) via the fixing members (72).
This configuration allows the support structure (70) to be
less likely to disturb the air flow in comparison with the
configuration in which, for example, the motor (42) is
supported by a support base. Thus, the air flowing
through the impeller (41) can be less disturbed. As a
result, the impeller (41) can adequately perform a func-
tion of reducing the vortex flow, and thus the noise can be
effectively reduced.

[0018] A seventh aspectis an embodiment of the sixth
aspect. In the seventh aspect, the blow-out panel (55)
includes a bell mouth (65) forming the blow-out port (62),
and the plurality of fixing members (72) are each config-
ured to couple the bell mouth (65) and the motor (42).
[0019] In the seventh aspect, the motor (42) is sup-
ported by the bell mouth (65) of the blow-out panel (55)
via the fixing members (72).

[0020] An eighth aspect is directed to a refrigeration
apparatus including the heat source unit (20) of any one
of the first to seventh aspects and performing a refrigera-
tion cycle.

BRIEF DESCRIPTION OF THE DRAWINGS
[0021]

FIG. 1 is a piping system diagram of a hot water
supply apparatus according to the embodiment.
FIG. 2 is a plan view showing a schematic internal
structure of a heat source unit.

FIG. 3 is a front view showing the schematic internal
structure of the heat source unit.

FIG. 4 is aschematic perspective view showing a first
heat exchange portion of a heat source heat exchan-
ger.

FIG. 5 is a sectional side view of part of a fin.

FIG. 6is a cross-sectional view taken along line VI-VI
of FIG. 3.

FIG. 7 is a plan view showing a schematic internal
structure of a heat source unit of the first variation.
FIG. 8 is a plan view showing a schematic internal
structure of a heat source unit of the second varia-
tion.

FIG. 9 is a plan view showing a schematic internal
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structure of a heat source unit of the third variation.
FIG. 10is a perspective view of a support structure of
the third variation.

FIG. 11 is a plan view showing a schematic internal
structure of a heat source unit of the fourth variation.
FIG. 12 is a front view of a support structure of the
fourth variation.

FIG. 13 is a plan view showing a schematic internal
structure of a heat source unit of the fifth variation.

FIG. 14 is a perspective view of a support structure of
the fifth variation.

FIG. 15 is a plan view showing a schematic internal
structure of a heat source unit of the sixth variation.
FIG. 16 is a sectional side view of part of a fin of the
seventh variation.

FIG. 17 is a front view showing a schematic internal
structure of a heat source unit of the eighth variation.
FIG. 18 is a block diagram of main devices of a hot
water supply apparatus of the eighth variation.

FIG. 19 is a plan view showing a schematic internal
structure of a heat source unit of the ninth variation.

DESCRIPTION OF EMBODIMENTS

[0022] Embodiments of the present disclosure will be
described in detail below with reference to the drawings.
The present disclosure is not limited to the embodiments
shown below, and various changes can be made within
the scope without departing from the technical concept of
the present disclosure. Each of the drawings is intended
to illustrate the present disclosure conceptually, and
dimensions, ratios, or numbers may be exaggerated or
simplified as necessary for the sake of ease of under-
standing.

<<Embodiments>>
(1) General Configuration

[0023] A refrigeration apparatus of the present disclo-
sure is a hot water supply apparatus (10) that generates
hotwater. The hotwater supply apparatus (10) generates
hot water. The hot water supply apparatus (10) supplies
the generated hot water to destinations such as a faucet,
a bath, and a shower. As shown in FIG. 1, the hot water
supply apparatus (10) includes a heat source unit (20)
and a hot water supply unit (11). The heat source unit (20)
is an outdoor unit. The hot water supply unit (11) is a
utilization unitincluding a tank (13). The hot water supply
apparatus (10) includes a refrigerant circuit (21) provided
in the heat source unit (20) and includes a hot water
supply circuit (12) in which a heat medium such as water
circulates. The hot water supply circuit (12) and the
refrigerant circuit (21) are connected to each other via
the refrigerant water heat exchanger (24).
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(1-1) Outline of Heat Source Unit

[0024] The heat source unit (20) is installed outdoors.
As shown in FIG. 1, the heat source unit (20) includes a
refrigerant circuit (21) filled with a refrigerant. The refrig-
erantcircuit (21), where arefrigerant circulates, performs
a vapor compression refrigeration cycle.

[0025] The refrigerant circuit (21) includes a compres-
sor (22), a heat source heat exchanger (30), an expan-
sion valve (23), a refrigerant water heat exchanger (24),
and afour-way switching valve (25). The compressor (22)
compresses a refrigerant. The heat source heat exchan-
ger (30) is an air heat exchanger that exchanges heat
between an air and a refrigerant as a heat medium. The
expansion valve (23) decompresses a refrigerant. The
refrigerant water heat exchanger (24) includes a first flow
path (24a) connected with the refrigerant circuit (21) and
a second flow path (24b) connected with the hot water
supply circuit (12). The refrigerant water heat exchanger
(24) exchanges heat between the refrigerant flowing
through the first flow path (24a) and the water flowing
through the hot water supply circuit (12).

[0026] The four-way switching valve (25) has afirst port
(P1), a second port (P2), a third port (P3), and a fourth
port (P4). The first port (P1) communicates with the
discharge side of the compressor (22). The second port
(P2) communicates with the gas end of the heat source
heat exchanger (30). The third port (P3) communicates
with the gas end of the first flow path (24a) of the refrig-
erant water heat exchanger (24). The fourth port (P4)
communicates with the suction side of the compressor
(22). The four-way switching valve (25) switches be-
tween a first state indicated by solid lines in FIG. 1 and
a second state indicated by broken lines in FIG. 1. The
four-way switching valve (25) in the first state makes the
first port (P1) and the third port (P3) communicate with
each other, and the second port (P2) and the fourth port
(P4) communicate with each other. In this state, the
refrigerant circuit (21) performs a first refrigeration cycle
in which the refrigerant water heat exchanger (24) func-
tions as a radiator and the heat source heat exchanger
(30) functions as an evaporator. The four-way switching
valve (25) in the second state makes the first port (P1)
and the second port (P2) communicate with each other,
and the third port (P3) and the fourth port (P4) commu-
nicate with each other. In this state, the refrigerant circuit
(21) performs a second refrigeration cycle in which the
heat source heat exchanger (30) functions as a radiator
and the refrigerant water heat exchanger (24) functions
as an evaporator.

[0027] The heatsource unit(20)includes afan (40)and
a pump (26). The fan (40) conveys air passing through
the heat source heat exchanger (30). The pump (26) is a
circulation pump for transporting water in the hot water
supply circuit (12). The pump (26) may be provided in the
hot water supply unit (11).
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(1-2) Hot Water Supply Unit

[0028] The hot water supply unit (11) includes a tank
(13) connected to the hot water supply circuit (12). The
tank (13) is a hollow container. The tank (13) stores hot
water heated by the refrigerant water heat exchanger
(24). The water at the bottom of the tank (13) is conveyed
to the refrigerant water heat exchanger (24) by the pump
(26). Hot water generated in the tank (13) is supplied to a
destination via a supply path (14). The tank (13) is sup-
plied with water from a water source such as a water pipe.

(2) Operation

[0029] Whenthe hotwater supply apparatus (10)isina
normal operation, the compressor (22) and the fan (40)
are operated; the four-way switching valve (25) is
switched to the first state; and the expansion valve
(23) is adjusted to a predetermined opening degree.
The refrigerant circuit (21) performs the first refrigeration
cycle.

[0030] Specifically, the refrigerant compressed in the
compressor (22) flows through the first flow path (24a) of
the refrigerant water heat exchanger (24). In the refrig-
erantwater heatexchanger (24), the refrigerantin the first
flow path (24a) dissipates heat to the liquid in the second
flow path (24b). The refrigerant that has dissipated heatin
the first flow path (24a) is decompressed by the expan-
sion valve (23), and then flows through the heat source
heat exchanger (30). In the heat source heat exchanger
(30), the refrigerant absorbs heat from the outdoor air and
evaporates. The evaporated refrigerantis sucked into the
compressor (22) and compressed again.

[0031] The water heated in the second flow path (24b)
is stored as hot water in the tank (13). The hot water in the
tank (13) is supplied to a destination as appropriate.

(3) Details of Heat Source Unit

[0032] The heat source unit (20) will be described in
detail with reference to the drawings. In the following
description, "upper"”, "lower", "right", "left", "front", and
"rear" are based on the directions indicated by the arrows
in FIG. 2 or 3.

(3-1) Casing

[0033] AsshowninFIGS. 2 and 3, the heat source unit
(20) includes a hollow casing (50). The casing (50) is
formed in a rectangular parallelepiped shape having six
surfaces. The casing (50) has a bottom plate (51) on the
lower side, an upper plate (52) on the upper side, a first
side plate (53) on the right side, a second side plate (54)
ontheleftside, afront surface panel (55) on the front side,
and a rear surface panel (56) on the rear side. The front
surface panel (55) is an example of a blow-out panel of
the present disclosure.

[0034] A partition plate (57) is provided in the casing
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(50). The partition plate (57) partitions the internal space
of the casing (50) into a machine chamber (S1) and an air
passage (S2). The machine chamber (S1) is formed to
the right side of the partition plate (57). The machine
chamber (S1) houses main devices such as the com-
pressor (22) and the refrigerant water heat exchanger
(24). The air passage (S2) houses the fan (40) and the
heat source heat exchanger (30).

[0035] The casing (50) has an intake port (61) and a
blow-out port (62). In the casing (50), an air passage (S2)
is formed from the intake port (61) to the blow-out port
(62). The intake port (61) includes a first intake port (61A)
and a second intake port (61B). The firstintake port (61A)
is formed in a left portion of the rear surface panel (56).
The second intake port (61B) is formed in the second side
plate (54). The blow-out port (62) is formed in aleft portion
of the front surface panel (55). The blow-out port (62) is a
circular opening.

[0036] The front surface panel (55) includes a front
panel (64) and a bell mouth (65) continuous with the front
panel (64). The bell mouth (65) is provided around an
impeller (41). The bell mouth (65) is formed in a cylindrical
shape in which a blow-out flow path (63) is formed. The
blow-out port (62) is formed at the downstream end of the
blow-out flow path (63). The bell mouth (65) changes the
diameter of the blow-out flow path (63) to adjust the flow
of air. The bell mouth (65) of this example includes a
diameter-reducing portion (65a) located on the upstream
side, a diameter-increasing portion (65b) located on the
downstream side, and a constant-diameter portion (65c)
located between the diameter-reducing portion (65a) and
the diameter-increasing portion (65b). The diameter-re-
ducing portion (65a) gradually reduces the diameter of
the blow-out flow path (63) toward the downstream side.
The diameter-increasing portion (65b) gradually in-
creases the diameter of the blow-out flow path (63) to-
ward the upstream side. The inside diameter of the con-
stant-diameter portion (65c) is axially constant from end
to end.

(3-2) Heat Source Heat Exchanger

[0037] The heat source heat exchanger (30) is an
example of a heat exchanger of the present disclosure.
The heat source heat exchanger (30) is disposed in the
air passage (S2). The heat source heat exchanger (30) is
disposed upstream of the fan (40) in the air passage (S2).
The outer shape of the heat source heat exchanger (30)
is an L shape in plan view. The heat source heat ex-
changer (30) is a two-surface-type heat exchanger con-
sisting of a first heat exchange portion (30A) including a
firstair through surface (31) and a second heat exchange
portion (30B) including a second air through surface (32).
The first heat exchange portion (30A) is a main heat
exchange portion located behind the fan (40). The sec-
ond heat exchange portion (30B) is an auxiliary heat
exchange portion located beside the fan (40). The first
air through surface (31) is formed along the rear surface
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panel (56) or the first intake port (61A). The second air
through surface (32) is formed along the second side
plate (54) or the second intake port (61B). The area of the
second air through surface (32) is smaller than the area of
the first air through surface (31).

[0038] The heat source heat exchanger (30) shown in
FIGS. 2 to 5includes a first header collecting pipe (33), a
second header collecting pipe (34), a plurality of flat tubes
(35), and a plurality of fins (36).

[0039] The firstheader collecting pipe (33)is located at
one of side ends of the heat source heat exchanger (30),
and the second header collecting pipe (34) is located at
the other one of the side ends of the heat source heat
exchanger (30). Specifically, the first header collecting
pipe (33) is located at the right end of the first heat
exchange portion (30A), and the second header collect-
ing pipe (34) is located at the front end of the second heat
exchange portion (30B). The first header collecting pipe
(33) and the second header collecting pipe (34) are each
formed in a cylindrical shape, and an internal flow path is
formed in each of them.

[0040] The plurality of flat tubes (35) extend from the
first header collecting pipe (33) to the second header
collecting pipe (34). The flat tube (35) of this example is
formed in an L shape in plan view. The plurality of flat
tubes (35) are made of a material having high thermal
conductivity such as copper or aluminum.

[0041] As shown in FIGS. 4 and 5, the plurality of flat
tubes (35) are arranged in the direction orthogonal to the
air flow. The plurality of flat tubes (35) of this example are
arranged in the top-bottom direction. The width direction
ofthe plurality of flat tubes (35) corresponds to the air flow
direction. A wide first surface (35a) is formed at one of
ends of each of the flat tubes (35) in the thickness direc-
tion (the top-bottom direction), and a wide second sur-
face (35b)is formed at the other one of the ends of each of
the flat tubes (35) in the thickness direction. The first
surface (35a) of one of the flat tubes (35) adjacentto each
other and the second surface (35b) of the other one of the
flat tubes (35) adjacent to each other face each other.
[0042] The cross section of the flat tube (35) that is
perpendicular to its axial direction is formed in an elliptical
shape, an oval shape, or a substantially rectangular
shape extending in the air flow direction. A plurality of
refrigerant flow paths (C) are formed in the flat tube (35)
and arranged in the air flow direction. In other words, the
flat tube (35) is configured as a multi-path flat tube.
Accordingly, the flat tube (35) has a larger area of the
refrigerant flow path, and the heat source heat exchanger
(30) exchanges heat more efficiently.

[0043] The plurality of fins (36) are arranged in the axial
direction of the flat tube (35). The plurality of fins (36) are
made of a material having high thermal conductivity such
as copper or aluminum. The plurality of fins (36) are each
formed in a plate shape, and its thickness direction
corresponds to the arrangement direction of the plurality
offins (36). The plurality of fins (36) define a plurality of air
flow paths (37) where air flows between the flat tubes (35)
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adjacent to each other.

[0044] The fin (36) is formed in a rectangular shape
extending in the arrangement direction of the flat tubes
(35). The fin (36) includes a plurality of notches (36a)
formed on one of sides of the fin (36) in the width direction
(the air flow direction). The plurality of notches (36a) are
arranged in the longitudinal direction of the fin (36).
Specifically, the plurality of notches (36a) are formed at
equal intervals in the top-bottom direction. The notches
(36a) of this example are formed on the upstream side of
the fin (36).

[0045] The fin (36)includes a continuous portion (36b)
extending in the longitudinal direction (the top-bottom
direction) of the fin (36) and includes a plurality of inter-
mediate portions (36c) extending from the continuous
portion (36b) in the width direction of the fin (36). In this
example, the plurality of intermediate portions (36¢) are
formed on the upstream side of the fin (36), and the
continuous portion (36b) is formed on the downstream
side of the fin (36). The notch (36a) is formed between the
intermediate portions (36c¢) adjacent to each other. The
flat tube (35) is inserted into the notch (36a) one by one.
The air flow path (37) is formed between the flat tubes
(35) adjacent to each other and between the intermediate
portions (36¢) adjacent to each other.

(3-3) Fan

[0046] As shown in FIGS. 2 and 3, the fan (40) is
disposed in the air passage (S2). The fan (40) is disposed
downstream of the heat source heat exchanger (30) in
the air passage (S2). The fan (40) of this embodimentis a
propeller fan. The fan (40) includes animpeller (41)and a
motor (42) for driving the impeller (41). The motor (42) of
the fan (40) is located upstream of the impeller (41) in the
air flow of the air passage (S2). The impeller (41) con-
stitutes a propeller fan. The impeller (41) includes a hub
(43) and a plurality of blades (44).

[0047] The hub (43) is coupled to the motor (42) via a
shaft(42a). The outer shape of the hub (43)is a cylindrical
shape. The axis of the hub (43) or the rotation axis of the
motor (42) extends in the front-rear direction.

[0048] The plurality of blades (44) are fixed to the outer
peripheral surface of the hub (43). The number of blades
inthis example is three but not limited thereto, and may be
two or may be four or more. The width of the blade (44)in
the rotational direction gradually increases in the direc-
tion from the hub (43) to the radially outer side.

(3-4) Support Mechanism

[0049] AsshowninFIGS. 2 and 3, the heat source unit
(20) includes a support structure (70) that supports the
motor (42). The support structure (70) of this example
includes a supporting portion (71) to which the motor (42)
is fixed, and two fixing members (72) which are fixed to
the supporting portion (71). The supporting portion (71) is
formed in a rectangular plate shape in front view. The
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motor (42) is fixed to the front surface of the supporting
portion (71). The fixing members (72) are fixed to both
side ends of the supporting portion (71). The fixing mem-
ber (72) is a support extending in the top-bottom direc-
tion. The lower end of each fixing member (72) is fixed to
the bottom plate (51) of the casing (50). The upper end of
each fixing member (72) is fixed to the upper plate (52) of
the casing (50).

(3-5) Porous Portion

[0050] As shown in FIG. 6, each of the blades (44)
includes a solid portion (45) and a porous portion (46).
The solid portion (45) is a main part of the impeller (41)
and is made of a hard resin material.

[0051] The porous portion (46) is formed in a part of the
impeller (41) except the solid portion (45). The porous
portion (46) is made of a porous material. The porous
portion (46) has a plurality of fine pores communicating
with each other. In other words, the porous portion (46)
has a continuous-bubble structure. The material of the
porous portion (46) is, for example, polypropylene (PP),
polyphenylene ether (PPE), or the like.

[0052] The porous portion (46) of this example is
formed in a part of the blade (44) that is closer to the
hub (43) (or closer to the root of the blade). The porous
portion (46) is formed from the negative pressure surface
(44a) to the positive pressure surface (44b) of the blade
(44). Here, the negative pressure surface (44a)is the rear
surface of the blade (44), and the positive pressure sur-
face (44b) is the front surface of the blade (44).

[0053] When the fan (40) is operating, the porous por-
tion (46) reduces oscillation components of pressure
near the surface of the blade (44). As a result, vortex
flow is less generated on the surface of the blade (44),
and thus air turbulence is less produced. In this manner,
the porous portion (46) has a function of reducing the
vortex flow of air. Thus, itis possible toreduce anincrease
in the noise produced by generation of the vortex flow of
air when the fan (40) is operating.

(3-6) Distance between Heat Source Heat Exchanger
and Fan

[0054] As shown in FIG. 2, the distance between the
heat source heat exchanger (30) and the impeller (41) is
defined as L1. More precisely, the shortest distance
between the first heat exchange portion (30A) of the heat
source heat exchanger (30) and the impeller (41) is
defined as L1. In this embodiment, the distance L1 is
set to 125 mm or more.

[0055] If the distance between the heat source heat
exchanger (30) and the impeller (41) is too short, the
distribution of the speed of air passing through the im-
peller (41)is likely to be uneven. Accordingly, the fan (40)
tends to emit louder noise. In particular, when the air
flowing through the impeller (41) is disturbed, the porous
portion (46) cannot adequately perform a function of
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reducing the turbulence.

[0056] Incontrast, ifthe distance L1is 125 mm ormore,
the distribution of the speed of air passing through the
impeller (41) can be uniform. Accordingly, the porous
portion (46) can adequately perform a function of redu-
cing the turbulence, and thus the noise can be effectively
reduced.

[0057] The distance L1 is 0.25 X L3 or less in one
preferred embodiment. Here, L3 refers to the length of the
casing (50) in the shorter direction (the front-rear direc-
tion). If the distance L1 is 0.25 X L3 or less, the heat
source unit (20) can be downsized. In addition, if the
distance L1 is longer, the impeller (41) is located closer
to the surface (the front surface panel (55)) of the casing
(50), and thus the operation noise of the fan (40) more
easily reach the outside of the casing (50). In contrast, if
the distance L1is 0.25 X L3 orless, the operating noise of
the fan (40) less easily reach the outside of the casing
(50), and thus the noise can be reduced.

[0058] As shown in FIG. 2, the distance between the
heat source heat exchanger (30) and the support struc-
ture (70) of the motor (42) is defined as L2. More pre-
cisely, the shortest distance between the heat source
heat exchanger (30) and the support structure (70) is
defined as L2. In this embodiment, the distance L2 is set
to 45 mm or more. The support structure (70) is located
between the impeller (41) and the heat source heat
exchanger (30).

[0059] If the distance between the heat source heat
exchanger (30) and the support structure (70)is too short,
the distribution of the speed of air passing through the
impeller (41) is likely to be uneven. Accordingly, the fan
(40) tends to emit louder noise. In particular, when the air
flowing through the impeller (41) is disturbed, the porous
portion (46) cannot adequately perform a function of
reducing the turbulence.

[0060] In contrast, if the distance L2 is 45 mm or more,
the distribution of the speed of air passing through the
impeller (41) can be uniform. Accordingly, the porous
portion (46) can adequately perform a function of redu-
cing the turbulence, and thus the noise can be effectively
reduced. The distance L2 is 0.45 X L3 or less in one
preferred embodiment.

(4) Advantages of Embodiment

[0061] (4-1)

The heat source unit (20) of this embodimentincludes the
heat source heat exchanger (30) including the plurality of
flat tubes (35) in each of which the heat medium flow
paths (C) are formed; including the plurality of fins (36)
defining the plurality of air flow paths (37) where air flows
between the flat tubes (35) adjacent to each other; and
disposed in an air passage (S2). The heat source unit
(20) of this embodiment also includes the fan (40) includ-
ing the impeller (41) having the porous portion (46); and
disposed in the air passage (S2).

[0062] The porous portion (46) can reduce oscillation
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components of pressure near the surface of the blade
(44). As a result, vortex flow is less generated on the
surface of the blade (44), and thus air turbulence is less
produced. Therefore, itis possible to reduce an increase
in the noise produced by generation of the vortex flow of
air when the fan (40) is operating.

[0063] The flattube (35) is a multi-path flat tube includ-
ing the plurality of flow paths (C), and thus the heat source
heat exchanger (30) exchanges heat more efficiently.
Thus, the volume of air produced by the fan (40) can
be reduced, and thus the noise emitted when the fan (40)
is operating can be reduced. In addition, the air passing
through the fan (40) can be less disturbed, and thus the
porous portion (46) can adequately perform a function of
reducing the turbulence.

[0064] (4-2)

The heat source heat exchanger (30) of this embodiment
is disposed upstream of the impeller (41) in the air flow of
the air passage (S2).

[0065] The heat source heat exchanger (30) includes
the plurality of flat tubes (35), and thus the air passing
through the heat source heat exchanger (30) is less likely
to be disturbed in comparison with a configuration includ-
ing typical perfect circular heat transfer tubes. Thus, the
air flowing into the fan (40) can be less disturbed. If the air
flowing into the fan (40) is disturbed, the porous portion
(46) of the impeller (41) fails to perform a function of
reducing the turbulence, and the noise is increased. In
contrast, in this embodiment, the air flowing into the fan
(40) is less likely to be disturbed due to the heat source
heat exchanger (30)including the flat tubes (35), and thus
the porous portion (46) can adequately perform a func-
tion of reducing the turbulence. Therefore, the noise can
be effectively reduced.

[0066] (4-3)

In this embodiment, the distance L1 between the impeller
(41) and the heat source heat exchanger (30) is 125 mm
or more.

[0067] Ifthe distance L1 between the impeller (41) and
the heat source heat exchanger (30) is 125 mm or more,
the distribution of the speed of air passing through the
impeller (41) can be uniform. Accordingly, the porous
portion (46) can adequately perform a function of redu-
cing the turbulence, and thus the noise can be effectively
reduced.

(5) Variations

[0068] The above embodiment may be modified as
follows. In the following description, the differences from
the above embodiment will be described in principle.

(5-1) First Variation

[0069] As shown in FIG. 7, the heat source heat ex-
changer (30) of the first variation is a single-surface-type
heat exchanger including only one air through surface
(the first air through surface (31)). The heat source heat
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exchanger (30) includes the first heat exchange portion
(30A), but does not include the second heat exchange
portion (30B) of the embodiment. The casing (50) is
provided with the first intake port (61A), but is not pro-
vided with the second intake port (61B) of the embodi-
ment. The first heat exchange portion (30A) is located
upstream of the fan (40) in the air flow in the axial direc-
tion. In other words, the first heat exchange portion (30A)
is disposed between the firstintake port (61A) and the fan
(40). The first intake port (61A), the fan (40), and the first
heat exchange portion (30A) overlap each other in the
axial direction (the front-rear direction) of the fan (40).
The plurality of flat tubes (35) extend in the direction
orthogonal to the axial direction of the fan (40).

[0070] In the first variation, the air flowing into the air
passage (S2) from the firstintake port (61A) flows straight
through the first heat exchange portion (30A) and the fan
(40) in sequence. Thus, the air passing through the fan
(40) can be less disturbed, and thus the porous portion
(46) can adequately perform a function of reducing the
turbulence. Therefore, the noise can be effectively re-
duced.

(5-2) Second Variation

[0071] AsshowninFIG. 8, the support structure (70) of
the second variation is disposed downstream of the im-
peller (41) in the air flow of the air passage (S2). Accord-
ingly, the air flowing into the impeller (41) is not disturbed
by the support structure (70). In addition, the motor (42) is
disposed downstream of the impeller (41) in the air flow of
the air passage (S2). Accordingly, the air flowing into the
impeller (41) is not disturbed by the support structure
(70). Thus, in the second variation, the air passing
through the fan (40) can be less disturbed due to the
support structure (70) and the motor (42), and thus the
porous portion (46) can adequately perform a function of
reducing the turbulence. Therefore, the noise can be
effectively reduced.

(5-3) Third Variation

[0072] As shownin FIGS. 9 and 10, the support struc-
ture (70) of the third variation is different in configuration
from the support structure (70) of the above embodiment.
The fixing member (72) of the support structure (70)
extends from the supporting portion (71) in order to
connect the motor (42) and the front surface panel
(55). In this embodiment, the support structure (70) is
disposed upstream of the impeller (41) in the air flow of
the air passage (S2).

[0073] AsshowninFIG. 10, the supporting portion (71)
is a circular plate having a central mounting hole (71a).
The front surface of the supporting portion (71) is fixed to
the rear surface of the motor (42). The plurality of fixing
members (72) extend radially outward from the periph-
eral portion of the supporting portion (71). The fixing
member (72) extends from the rear to the front of the
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fan (40), and the end of the fixing member (72) is fixed to
the front surface panel (55).

[0074] The fixing member (72) consists of a pair of
elongated wire members adjacent to and substantially
parallel to each other. The cross section of the wire
member that is orthogonal to the extending direction is
acircular shape. The circular shape includes an elliptical
shape. The fixing member (72) consists of the elongated
wire members of which the cross section is a circular
shape, thereby less disturbing the air flow of the air
passage (S2). The number of wire members of the fixing
member (72) is not limited to two, and may be one.
[0075] The plurality of fixing members (72) extend
radially outward from the supporting portion (71). The
support structure (70) includes four fixing members (72)
arranged at intervals of 90° in the circumferential direc-
tion. The number of fixing members (72) is not limited
thereto, and may be three or may be five or more. The
angle between the fixing members (72) adjacent to each
other is not limited to 90°.

[0076] Each fixing member (72) includes a tilted por-
tion (72a), an elongated portion (72b), a leg portion (72c)
and a leg fixing portion (72d). The tilted portion (72a)
extends upstream while extending radially outward from
the supporting portion (71). The elongated portion (72b)
extends from the radially outer end of the tilted portion
(72a) and extends in the direction substantially orthogo-
nal to the direction in which the shaft extends. The leg
portion (72c) extends from the radially outer end of the
elongated portion (72b) and extends downstream in the
direction in which the shaft extends. The leg fixing portion
(72d) extends from the downstream end of the leg portion
(72c) and extends radially outward along the front panel
(64). The leg fixing portion (72d) is located on the rear
surface of the front panel (64) and is fixed to the outer
periphery of the blow-out port (62).

[0077] The four fixing members (72) are coupled to
each other in the circumferential direction by a plurality of
annular ribs (73a, 73b, 73c, 73d) having different dia-
meters. The annular ribs (73a, 73b, 73c, 73d) each con-
sist of a member thinner than the wire member of the
fixing member (72). The annularribs (73a, 73b, 73c, 73d)
are disposed concentrically with respect to the shaft
(42a). The first annular rib (73a), the second annular
rib (73b), and the third annular rib (73c) are fixed to the
front side of the elongated portion (72b). The fourth
annular rib (73d) is located at the downstream ends of
the leg portions (72c) and is inscribed on and fixed to the
four leg portions (72c).

[0078] The support structure (70) supporting the motor
(42) is configured as described above, whereby the
support structure (70) does not intervene the air flow,
and the porous portion (46) of the impeller (41) can
adequately perform a function of reducing the noise.

(5-4) Fourth Variation

[0079] AsshowninFIG. 11, inthe heat source unit (20)
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of the fourth variation, the motor (42) is located down-
stream of the impeller (41) in the air flow of the air
passage (S2). The shaft (42a) of the motor (42) extends
rearward and is coupled to the front surface of the hub
(43). The motor (42) is supported by the support structure
(70) and is disposed in the blow-out flow path (63).
[0080] As shownin FIG. 12, the support structure (70)
includes the supporting portion (71) for fixing the motor
(42) and includes the plurality of fixing members (72)
extending from the supporting portion (71) and coupling
the motor (42) with the front surface panel (55). The outer
shape of the support structure (70) is a circular shape in
plan view, and its diameter is larger than that of the bell
mouth (65). The support structure (70) is laid across the
blow-out port (62) and fixed to the front surface of the front
panel (64).

[0081] The supporting portion (71) is a circular plate
shape of which the center is present on the extension line
of the shaft (42a). The supporting portion (71) includes
the central mounting hole (71a) and has the rear surface
fixed to the front surface of the motor (42). The plurality of
fixing members (72) extend radially outward from the
peripheral portion of the supporting portion (71). The
fixing member (72) extends radially outward from the
peripheral portion of the supporting portion (71), and
the end of the fixing member (72) is fixed to the front
surface panel (55).

[0082] The fixing member (72) consists of a pair of
elongated wire members adjacent to and substantially
parallel to each other. The cross section of the wire
member that is orthogonal to the extending direction is
a circular shape. The circular shape includes an elliptical
shape. The fixing member (72) consists of the elongated
wire members of which the cross section is a circular
shape, thereby less disturbing the air flow of the air
passage (S2). The number of wire members of the fixing
member (72) is not limited to two, and may be one.
[0083] The plurality of fixing members (72) extend
radially outward from the supporting portion (71). The
support structure (70) includes four fixing members (72)
arranged at intervals of 90° in the circumferential direc-
tion. The number of fixing members (72) is not limited
thereto, and may be three or may be five or more. The
angle between the fixing members (72) adjacent to each
other is not limited to 90°. Each fixing member (72)
extends in the direction substantially orthogonal to the
direction in which the shaft extends. The end of the fixing
member (72) is located on the peripheral portion of the
blow-out port (62) and is fixed to the front surface of the
front panel (64).

[0084] The four fixing members (72) are coupled to
each other in the circumferential direction by a plurality of
annular ribs (73a, 73b, 73c, 73d) having different dia-
meters. The annular ribs (73a, 73b, 73c, 73d) each con-
sist of a member thinner than the wire member of the
fixing member (72). The annularribs (73a, 73b, 73c, 73d)
are disposed concentrically with respect to the shaft
(42a). The annular ribs (73a, 73b, 73c, 73d) are fixed
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to the front sides of the four fixing members (72).
[0085] In the fourth variation, the fixing member (72)
and the motor (42) both configured as described above
can less disturb the air flow than if they are located
upstream of the impeller (41). Thus, the porous portion
(46) can more adequately perform a function of reducing
the noise.

(5-5) Fifth Variation

[0086] As shown in FIG. 13, the support structure (70)
of the fifth variation is disposed downstream of the im-
peller (41) in the air flow of the air passage (S2).

[0087] Asshownin FIG. 14, the support structure (70)
of this embodiment includes the supporting portion (71)
for fixing the motor (42) and includes the plurality of fixing
members (72) extending from the supporting portion (71)
and coupling the motor (42) with the front surface panel
(55).

[0088] The supporting portion (71) is a cylindrical
shape of which the axis center is present on the extension
line of the shaft. The front side of the supporting portion
(71) includes a circular closed surface having a central
mounting hole (71a), and the rear side of the supporting
portion (71) includes an opening. The front portion of the
motor (42) is fixed to the inside of the cylinder of the
supporting portion (71) through the rear opening of the
supporting portion (71).

[0089] The plurality of fixing members (72) are a sub-
stantially plate shape. Each fixing member (72) is twisted
and extends radially outward from the outer peripheral
surface of the supporting portion (71). The radially outer
ends of the plurality of fixing members (72) are coupled to
a frame member (74).

[0090] The frame member (74) is a cylindrical shape.
The frame member (74) is provided to surround the outer
periphery of the plurality of fixing members (72). The
diameter of the frame member (74) is smaller than that
of the bell mouth (65). A flange (75) extends radially
outward from the downstream end of the frame member
(74). The flange (75) is located on the periphery of the
blow-out port (62) and is fixed to the front surface of the
front panel (64). The supporting portion (71), the fixing
members (72), and the frame member (74) are located
inside the bell mouth (65).

[0091] In this embodiment, the support structure (70)
includes thirteen fixing members (72). The thirteen fixing
members (72) are disposed at equal intervals in the
circumferential direction. The number of the fixing mem-
bers (72) is a prime number of 5 or more in one preferred
embodiment, andis 5, 7, or 11, forexample. If the number
ofthe fixing members (72) is a prime number of 5 or more,
the disturbance in the air flow can be dispersed. Accord-
ingly, the fixing member (72) allows the porous portion
(46) to more adequately perform a function of reducing
the noise.

[0092] The cross section of the fixing member (72) that
is orthogonal to its extending direction is a blade shape.
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The fixing member (72) gradually decreases in thickness
from its rear end (72e) toward its front end (72f) along its
chord (72g).

[0093] In this embodiment, the fixing member (72)
configured as described above can less disturb the air
flow. Thus, the porous portion (46) can more adequately
perform a function of reducing the noise.

(5-6) Sixth Variation

[0094] Asshownin FIG. 15, the support structure (70)
of the sixth variation is fixed to the inner peripheral sur-
face of the bell mouth (65). The support structure (70) is
disposed upstream of the impeller (41) in the air flow of
the air passage (S2).

[0095] The length from the front end portion to the rear
end portion of the bell mouth (65) is longer than those of
the fan (40) and the support structure (70) in the direction
in which the shaft extends. The bell mouth (65) covers the
outer peripheries of the impeller (41), the motor (42), and
the support structure (70).

[0096] The supportstructure (70) includes the support-
ing portion (71) for fixing the motor (42) and includes the
plurality of fixing members (72) extending from the sup-
porting portion (71) and coupling the motor (42) with the
bell mouth (65).

[0097] The supporting portion (71) is a cylindrical
shape of which the axis center is present on the extension
line of the shaft. The rear side of the supporting portion
(71) includes a circular closed surface, and the front side
of the supporting portion (71) includes an opening. The
rear portion of the motor (42) is fixed to the inside of the
cylinder of the supporting portion (71) through the front
opening of the supporting portion (71).

[0098] The plurality of fixing members (72) are a sub-
stantially plate shape. Each fixing member (72) is twisted
and extends radially outward from the outer peripheral
surface of the supporting portion (71). The radially outer
ends of the plurality of fixing members (72) are coupled to
aframe member (74). The outer peripheral surface of the
frame member (74)is fixed to the inner peripheral surface
of the bell mouth (65).

[0099] In the sixth variation, the fixing member (72)
configured as described above can less disturb the air
flow. Thus, the porous portion (46) can adequately per-
form a function of reducing the turbulence.

(5-7) Seventh Variation

[0100] The seventh variation shown in FIG. 16 is dif-
ferent in configuration from the heat source heat exchan-
ger (30) of the above embodiment. Similarly to the em-
bodiment, the heat source heat exchanger (30) includes
the plurality of flat tubes (35). The plurality of flat tubes
(35) are arranged in the direction orthogonal to the air
flow. The plurality of flat tubes (35) of this example are
arranged in the top-bottom direction. The width direction
ofthe plurality of flat tubes (35) corresponds to the air flow
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direction. A wide first surface (35a) is formed at one of
ends of each of the flat tubes (35) in the thickness direc-
tion (the top-bottom direction), and a wide second sur-
face (35b)is formed at the other one of the ends of each of
the flat tubes (35) in the thickness direction. The first
surface (35a) of one of the flat tubes (35) adjacentto each
other and the second surface (35b) of the other one of the
flat tubes (35) adjacent to each other face each other.
[0101] The cross section of the flat tube (35) that is
perpendicular to its axial direction is formed in an elliptical
shape, an oval shape, or a substantially rectangular
shape extending in the air flow direction. A plurality of
refrigerant flow paths (C) are formed in the flat tube (35)
and arranged in the air flow direction. In other words, the
flat tube (35) is configured as a multi-path flat tube.
Accordingly, the flat tube (35) has a larger area of the
refrigerant flow path, and the heat source heat exchanger
(30) exchanges heat more efficiently.

[0102] The plurality of fins (36) of the heat source heat
exchanger (30) of the seventh variation include a plurality
of windward fins (80A) located windward of the flat tubes
(35) and include a plurality of leeward fins (80B) located
leeward of the flat tubes (35). The windward fin (80A) and
the leeward fin (80B) are arranged in the axial direction of
the flat tube.

[0103] The windward fins (80A) and the leeward fins
(80B) are each formed in a plate shape, and their thick-
nesses directions correspond to the arrangement direc-
tion the fins (36). The plurality of fins (36) define a plurality
of air flow paths (37) where air flows between the flat
tubes (35) adjacent to each other. Specifically, the wind-
ward fins (80A) define a plurality of windward air flow
paths (81A) each between the flat tubes (35) adjacent to
each other. The leeward fins (80B) define a plurality of
leeward air flow paths (81B) each between the flat tubes
(35) adjacent to each other.

[0104] The fin (36) is formed in a rectangular shape
extending in the arrangement direction of the flat tubes
(35). The fin (36) includes a plurality of notches formed on
one of sides of the fin (36) in the width direction (the air
flow direction). Specifically, the windward fin (80A) in-
cludes a plurality of windward notches (82A), and the
leeward fin (80B) includes a plurality of leeward notches
(82B). The windward notches (82A) are formed on the
long side of the windward fin (80A) that is located on the
downstream side. The leeward notches (82B) are formed
on the long side of the leeward fin (80B) that is located on
the upstream side. The windward notches (82A) and the
leeward notches (82B) are arranged in the longitudinal
direction of the fin (36). The plurality of windward notches
(82A) are formed at equal intervals in the top-bottom
direction. The plurality of leeward notches (82B) are
formed at equal intervals in the top-bottom direction.
The windward notch (82A) and the leeward notch
(82B) face each other in the width direction of the flat
tube (35).

[0105] The fin (36) includes a continuous portion (36b)
extending in the longitudinal direction (the top-bottom
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direction) of the fin (36) and includes a plurality of inter-
mediate portions (36c) extending from the continuous
portion (36b) in the width direction of the fin (36). In the
windward fin (80A), the plurality of intermediate portions
(36¢) are formed on the downstream side of the windward
fin (80A), and the continuous portion (36b) is formed on
the upstream side of the windward fin (80A). In the lee-
ward fin (80B), the plurality of intermediate portions (36¢)
are formed on the upstream side of the leeward fin (80B),
and the continuous portion (36b) is formed on the down-
stream side of the leeward fin (80B).

[0106] In the windward fin (80A), the windward notch
(82A) is formed between the intermediate portions (36¢)
adjacent to each other. In the leeward fin (80B), the
leeward notch (82B) is formed between the intermediate
portions (36c) adjacent to each other. The windward
portion of the flat tube (35) is inserted into the windward
notch (82A) one by one. The leeward portion of the flat
tube (35) is inserted into the leeward notch (82B) one by
one.

[0107] The intermediate portions (36¢) and the contin-
uous portion (36b) of each fin (36) include a plurality of
tabs (83) and a plurality of raised portions (84).

[0108] The tab (83)is a cut and raised portion formed
by cutting and raising the fin (36) in the thickness direc-
tion. The tab (83) is formed by cutting the fin (36) in a U-
shape as viewed in the thickness direction of the fin (36)
and inclining the inside part of the cut portion with respect
tothefin (36). The tab (83) extends in the axial direction of
theflattube (35). The distal end of the tab (83)is in contact
with the adjacent one of the fins (36), whereby the dis-
tance between the pair of fins (36) adjacent to each other
can be maintained.

[0109] Theraised portion (84)is raised in the thickness
direction of the fin (36). The raised portion (84) is formed
in a U-shape when viewed in the thickness direction of the
fin (36). The raised portion (84) functions as a rib that
increases the heat transfer area of the fin (36) and that
reinforces the fin (36). The raised portion (84) includes a
portion extending in the width direction of the flat tube (35)
and includes a portion extending in the arrangement
direction of the flat tubes (35).

[0110] Inthe seventh variation as well, the flattube (35)
is a multi-path flat tube including the plurality of flow paths
(C), and thus the heat source heat exchanger (30) ex-
changes heat more efficiently. Thus, the volume of air
produced by the fan (40) can be reduced, and thus the
noise emitted when the fan (40) is operating can be
reduced. In addition, the air passing through the fan
(40) can be less disturbed, and thus the porous portion
(46) can adequately perform a function of reducing the
turbulence.

(5-8) Eighth Variation
[0111] The hot water supply apparatus (10) of the

eighth variation includes a refrigerant leakage sensor
(90). Therefrigerant leakage sensor (90) detects leakage
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of refrigerant from the refrigerant circuit (21).

[0112] Propane (R290) is used as a refrigerant of the
refrigerant circuit (21). The density of the refrigerantin the
refrigerant circuit (R) is higher than that of air. The re-
frigerant in the refrigerant circuit (21) is a natural refrig-
erant. The natural refrigerant has an ozone depletion
potential of zero; has a low global warming potential;
and has a small impact on the environment. The refrig-
erant may be carbon dioxide (CO,), ammonia (R717),
methane (R50), ethane (R170), butane (R600), or iso-
butane (R600a). The refrigerant may be difluoromethane
(R32), 2,3,3,3-tetrafluoropropene (HFO-1234yf),
1,3,3,3-tetrafluoropropene (HFO-1234ze). The refriger-
ant may be a single component refrigerant or may be a
refrigerant mixture mixed with another refrigerant. The
mixed refrigerant may be a refrigerant composed of two
types of substances: 2,3,3,3-tetrafluoropropene
(HFO-1234yf) and difluoromethane (R32). The mixed
refrigerant may be a refrigerant (R454C) composed of
two types of substances: 78.5 wt% of 2,3,3,3-tetrafluor-
opropene (HFO-1234yf) and 21.5 wt% of difluoro-
methane (R32). These refrigerants may be used in the
above embodiment and the other variations.

[0113] As shown in FIG. 17, the refrigerant leakage
sensor (90) is provided in the heat source unit (20). The
refrigerant leakage sensor (90) is disposed in the casing
(50). The refrigerant leakage sensor (90) is disposed in
the machine chamber (S1). The refrigerant leakage sen-
sor (90) is disposed in a lower portion of the machine
chamber (S1). In other words, the refrigerant leakage
sensor (90) is located at a position lower than 1/2 of the
entire height of the machine chamber (S1). The refriger-
ant leakage sensor (90) is disposed, for example, near
the compressor (22).

[0114] As shown in FIG. 18, the hot water supply
apparatus (10) includes a control unit (91). The control
unit (91) controls the hot water supply apparatus (10).
Specifically, the control unit (91) controls the compressor
(22), the fan (40), the four-way switching valve (25), and
the expansion valve (23). The control unit (91) receives
the first signal emitted from the refrigerant leakage sen-
sor (90). The control unit (91) includes a microprocessor,
an electric circuit, and an electronic circuit. The micro-
processor includes a central processing unit (CPU), a
memory, acommunication interface, an analog input/out-
put, and a contact input/output interface. The memory
stores various programs to be executed by the CPU and
stores data to be used by the programs.

[0115] If the refrigerant leakage sensor (90) detects
leakage of the refrigerant, the refrigerant leakage sensor
(90) outputs a first signal to the control unit (91). If the
control unit (91) receives the first signal, the control unit
(91) stops the compressor (22). Accordingly, leakage of
the refrigerant in the refrigerant circuit (21) can be re-
duced. What "the refrigerant leakage sensor (90) detects
leakage of the refrigerant" means herein is that the con-
centration of the refrigerant detected by the refrigerant
leakage sensor (90) has reached a reference value or



21 EP 4 538 605 A1 22

higher.

[0116] If the refrigerant leakage sensor (90) detects
leakage of the refrigerant, the control unit (91) may
operate the fan (40) or may increase the volume of air
produced by the fan (40). Accordingly, the leaked refrig-
erant can be diffused, and the concentration of the re-
frigerant can be reduced.

[0117] If the refrigerant leakage sensor (90) detects
leakage of the refrigerant, the control unit (91) may close
the expansion valve (23) completely or may close an-
other valve (a shut-off valve) connected to the refrigerant
circuit (21).

[0118] If the refrigerant leakage sensor (90) detects
leakage of the refrigerant, the notification unit may notify
somebody of the leakage of the refrigerant. The notifica-
tion unit may be a display unit for showing that the
refrigerant has leaked, or may be a sound generation
unit for alerting by sound that the refrigerant has leaked.
[0119] The refrigerant leakage sensor (90) may be
disposed in an upper portion of the machine chamber
(S1). The refrigerant leakage sensor (90) may be dis-
posed in the air passage (S2) in which the fan (40) is
disposed.

(5-9) Ninth Variation

[0120] AsshowninFIG. 19, the heatsource unit (20) of
the ninth variation includes the bell mouth (65) of which
the position is different from that of the above embodi-
ment. In the ninth variation, the bell mouth (65) is dis-
posed in the casing (50). The front panel (64) of the ninth
variation includes a flat plate portion (64a) extending
along the front surface panel (55) and includes a re-
cessed portion (64b) recessed rearward from the flat
plate portion (64a). The bell mouth (65) extends toward
the front from the inner edge of the recessed portion
(64b). The bell mouth (65) is located rearward of the front
end of the bottom plate (51) of the casing. The bell mouth
(65) extends from the inner edge of the recessed portion
(64b) toward the flat plate portion (64a).

[0121] The blow-out flow path (63) is formed in the bell
mouth (65). The blow-out port (62) is formed at the up-
stream end of the blow-out flow path (63). The bell mouth
(65) changes the diameter of the blow-out flow path (63)
to adjust the flow of air. The bell mouth (65) includes a
diameter-reducing portion (65a) located on the upstream
side, a diameter-increasing portion (65b) located on the
downstream side, and a constant-diameter portion (65c)
located between the diameter-reducing portion (65a) and
the diameter-increasing portion (65b). The diameter-re-
ducing portion (65a) gradually reduces the diameter of
the blow-out flow path (63) toward the downstream side.
The diameter-increasing portion (65b) gradually in-
creases the diameter of the blow-out flow path (63) to-
ward the upstream side. The inside diameter of the con-
stant-diameter portion (65c) is axially constant from end
to end. The bell mouth (65) can adjust the flow of air, and
thus the noise can be further reduced.
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(6) Other Embodiments

[0122] The refrigeration apparatus may not be the hot
water supply apparatus (10), and may be any other
apparatus that performs a refrigeration cycle. Examples
of the other apparatus include an air conditioner that
adjusts the temperature of air; a humidity control appa-
ratus that adjusts the humidity of air; a cooling apparatus
that cools air in a refrigerator, a container, or the like; and
a hot-water-supply and air-heating apparatus that per-
forms both hot water supply and air heating.

[0123] The heat source heat exchanger (30) may be
disposed downstream of the impeller (41) in the air flow of
the air passage (S2).

[0124] The heat source heat exchanger (30) may be of
a three-surface-type heat exchanger or may be a four-
surface-type heat exchanger.

[0125] The flattube (35) may include only one flow path
(C).

[0126] The fin (36) may be a corrugated fin.

[0127] The fan (40) may be a sirocco fan, a turbo fan,
an oblique flow fan, or a cross-flow fan. The impeller (41)
of these fans includes the porous portion (46).

[0128] While the embodiment and variations thereof
have been described above, it will be understood that
various changes in form and details may be made without
departing from the spirit and scope of the claims. The
elements according to the embodiment, the variations
thereof, and the other embodiments may be combined
and replaced with each other.

[0129] The ordinal numbers such as "first," "second,"
"third," . . ., described above are used to distinguish the
terms to which these expressions are given, and do not
limit the number and order of the terms.

INDUSTRIAL APPLICABILITY

[0130] As described above, the present disclosure is
useful for a heat source unit and a refrigeration appara-
tus.

DESCRIPTION OF REFERENCE CHARACTERS
[0131]

10  Hot Water Supply Apparatus (Refrigeration Appa-

ratus)
20  Heat Source Unit
35  Flat Tube
36 Fin
37  Air Flow Path
40 Fan
41 Impeller
42  Motor
46  Porous Portion
50 Casing
55  Front Surface Panel (Blow-Out Panel)
62  Blow-Out Port
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65 Bell Mouth

70  Support Mechanism

72 Fixing Member

C Flow Path

S2  Air Passage

Claims

1. A heat source unit comprising:

6.

a casing (50) in which an air passage (S2)
formed;

a heat exchanger (30) including a plurality of flat
tubes (35) in each of which heat medium flow
paths (C) are formed; including a plurality of fins
(36) defining a plurality of air flow paths (37)
where air flows between the flat tubes (35) ad-
jacent to each other; and disposed in the air
passage (S2); and

a fan (40) including an impeller (41) having a
porous portion (46); and disposed in the air
passage (S2).

The heat source unit of claim 1, wherein
the heat exchanger (30) is disposed upstream of the
impeller (41) in an air flow of the air passage (S2).

The heat source unit of claim 2, wherein

the heatexchanger (30) is a single-surface-type heat
exchanger including only one air through surface
(31).

The heat source unit of any one of claims 1 to 3,
wherein

adistance L1 between the impeller (41) and the heat
exchanger (30) is 125 mm or more.

The heat source unit of any one of claims 1 to 4,
comprising:

amotor (42) configured todrive the impeller (41);
and

a support structure (70) configured to support
the motor (42), wherein

the support structure (70) is disposed down-
stream of the impeller (41) in an air flow of the
air passage (S2).

The heat source unit of any one of claims 1 to 5,
wherein

the casing (50) includes a blow-out panel (55)
where a blow-out port (62) of the air passage
(S2) is formed,

the heat source unit includes a motor (42) con-
figured to drive the impeller (41) and includes a
support structure (70) configured to support the
motor (42), and
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the support structure (70) includes a plurality of
fixing members (72) each configured to couple
the blow-out panel (55) and the motor (42).

The heat source unit of claim 6, wherein

the blow-out panel (55) includes a bell mouth
(65) forming the blow-out port (62), and

the plurality of fixing members (72) are each
configured to couple the bell mouth (65) and
the motor (42).

Arefrigeration apparatus comprising the heat source
unit (20) of any one of claims 1 to 7 and performing a
refrigeration cycle.
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