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(54) Heat source unit installed inside building

(57)  Provided is an indoor built-in type heat source
unit which is thin and compact, which is highly reliable,
which has a high heat-exchange ability, and which is ca-
pable of reducing the pressure loss of blown-off fluid so
as to materialize reduction of noise and saving of energy.
The indoor built-in type heat source unit comprises a sep-
aration plate (23) partitioning a housing (39) into an inlet
space and an outlet space, an air inlet (14) formed in a
surface of the housing (39) for sucking air into the inlet
space, anair outlet (15) formed in a surface of the housing
for blowing off air from the air outlet space, a fan (25)
provided in the inlet space on a separation plate (23) side
for blowing off air from the inlet space into the outlet
space, a fan motor (26) coupled to the fan (25), a hori-
zontal type compressor (1) provided in the inlet space
and arranged in a direction the same as the rotating axis
of the fan, and a heat-exchanger (3) provided between
the fan and the horizontal type compressor.
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Description
TECHNICAL FIELD

[0001] The present invention relates to a heat source
unit of indoor built-in type, that is, a heat source unit in-
stalled inside buildings for heat-exchange with outdoor
air, and in particular to a housing structure thereof or an
arrangement and an attachment of refrigerating cycle
components.

BACKGROUND ART

[0002] In general, an outdoor unit (heat source unit) of
an air-conditioner is installed on the outside of a building.
Accordingly, the outdoor unit may possibly hinder the ap-
pearance of the building since the outdoor unit falls in
the human’s visible sight from the road. Certain cities in
European countries, due to the requirements of land-
scape rules for old towns and cultural designated areas,
regulate the position of an outdoor unit so as to restrain
the positioning of the outdoor unit in a place which is
noticeable by a person, such as the roof top or a veranda
of a building. Thus, there has been desired an air-condi-
tioner having an outdoor unit arranged in the inside of a
building.

[0003] Forexample, JP-A-62-218745discloses, asthe
prior art, an air-conditioner with an outdoor unit which
incorporates therein a compressor, a heat-exchanger, a
blower and electronic components and which is formed
therein with inlets of air passages connected to a suction
port, on opposite sides of a heat-exchanger and the blow-
er which are arranged at the center thereof, having the
feature that there is provided a machine room which is
defined by side panels adjacent to the air passages, and
in which the compressor and the electric components are
arranged.

[0004] However the structure disclosed in JP-A-
62-218745 has two narrow inlet passages and one wide
outlet passage, and it requires working for the provision
of three ducts. Further, in this structure, no sufficient con-
sideration is paid for enhancement of the reliability
against heat generation in the machine room incorporat-
ing therein electric components, and the like, and as well
further for miniaturization of the outer casing (housing)
of the outdoor unit.

[0005] Asstated above, ithas beenrequired, for a heat
source unitlocated indoors, to have a thin and lightweight
housing, and to facilitate the installation and the service
therefor in order that it can be installed in any of recently
widespread buildings having a less distance between the
ceiling and the roof. Further, in view of the problem of
global warming, there have been desired the provision
of air-conditioners which are power-saving and highly ef-
ficient. Further, since the indoor side is shielded against
the outdoor side, itis required to have a housing structure
with low noise and less vibration.
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SUMMARY OF INVENTION

[0006] An objected of the present invention is to pro-
vide an indoor built-in type heat source unit which is thin
and compact.

[0007] Another object of the invention is to provide an
indoor built-in type heat source unit which is highly reli-
able.

[0008] Further another object of the invention is to pro-
vide an indoor built-in type heat source unit which has a
high heat-exchange function.

[0009] Further, another object of the invention is to pro-
vide an indoor built-in type heat source unit which is ca-
pable of reducing the pressure loss of blow-off fluid even
with a thin and compact housing, thereby it is possible
to materialize lowering of noise and saving of power.
[0010] Totheend, according to an aspect of the inven-
tion, there is provided an indoors built-in type heat source
unit comprising a housing, a separation plate partitioning
the housing into an inlet space and an outlet space, an
air inlet formed in the surface of the housing for sucking
air into the inlet space, an air outlet formed in the surface
of the housing for blowing off the air from the outlet space,
a fan provided in the inlet space on the separation plate
side for blowing the air from the inlet space side into the
outlet space, a fan motor coupled to the fan, a horizontal
type compressor provided in the inlet space and arranged
in a direction the same as the rotating axis of the fan, and
a heat-exchanger provided between the fan and the hor-
izontal type compressor.

[0011] According to another aspect of the invention,
there is provided an indoor built-in type heat source unit
comprising a housing, a separation plate partitioning the
housing into an inlet space and an outlet space, an air
inlet formed in a surface of the housing for sucking air
into the inlet space, an air outlet formed in a surface of
the housing for blowing off the air from the outlet space,
two centrifugal fans provided in the inlet space on the
separation plate side for blowing off the air from the inlet
spaceinto the outlet space, a fan motor provided between
the centrifugal fans, a horizontal type compressor pro-
vided in the inlet space and arranged in a direction the
same as the rotating axis of the centrifugal fans, a heat-
exchanger provided between the centrifugal fans and the
horizontal type compressor, and an electric box provided
in the outlet space into which the air is blown from the
inlet space side.

[0012] Further, according to another aspect of the in-
vention, there is provided an indoor built-in type heat
source unit comprising a housing, a separation plate par-
titioning the housing into an inlet space and an outlet
space, an air inlet formed in a surface of the housing for
sucking air into the inlet space, an air outlet formed in
the surface of the housing which is the same as that
formed therein with the air inlet, for blowing off air from
the outlet space, two centrifugal fans provided in the inlet
space along the separation plate for blowing off air into
the outlet space, a fan motor provided between the two
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centrifugal fans, a horizontal type compressor provided
in the inlet space and arranged in a direction of the same
as the rotating axis of the centrifugal fans, and a heat-
exchanger provided between the centrifugal fans and the
horizontal compressor, wherein the air inlet is provided
in the surface of the housing which is located on the suc-
tion side of the centrifugal fans, and the heat-exchanger
is arranged so as to have its one end which is extended
into a space between the centrifugal fans and the airinlet.
[0013] According to further another aspect of the in-
vention, there is provided an indoor built-in type heat
source unit comprising a housing, a separation plate par-
titioning the inside of the housing into an inlet space and
an outlet space, an air inlet formed in a side surface of
the housing, an air outlet formed in the same surface of
the housing as that formed therein with the air inlet, a
centrifugal fan provided in the inlet space of the housing
for blowing off air into the outlet space, afan outlet formed
in the separation plate, a horizontal type compressor pro-
vided upstream of the centrifugal compressor, a heat-
exchanger provided between the centrifugal fan and the
horizontal type compressor, and a fluid separation plate
provided between the upper side and the bottom side of
the outlet space of the housing for guiding air blown off
from the fan outlet in a blow-off direction.

[0014] Itis noted here that the air inlet is formed in the
surface of the housing on the suction side of the centrif-
ugal fan, and the heat-exchanger has one end part which
is extended up to a space between the centrifugal fan
and the air inlet.

[0015] Itis noted here that an electric box may be pro-
vided in the outlet space into which air is blown off from
the inlet space side.

[0016] Further, in the case of the provision of an in-
verter for driving the horizontal type compressor, the in-
verter is preferably incorporated in the electric box.
[0017] Further, the housing may be in combination of
an inlet space side housing defining therein the inlet
space, and an outlet side housing defining therein the
outlet space, which are integrally incorporated with each
other.

[0018] Itis preferable that the fluid separation plate is
extended from the fan outlet up to a position in the outlet
space of the housing which is substantially half of the
outlet space, and that the separation plate has a length
which is at least not less than the width of the fan outlet
in the axial direction of the centrifugal fan.

[0019] Further, it is preferable to bend the separation
plate at one end part thereof on the side remote from the
fan outlet, in a flowing direction of fluid which is blown off
from the fan outlet.

[0020] According to the present invention, since the
housing is partitioned into the inlet space and the outlet
space, and since there are arranged the fan provided in
the inlet space for blowing off air into the outlet space,
the horizontal type compressor arranged in the direction
the same as the rotating axis of the fan, and the heat-
exchanger located between the fan and the horizontal
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type compressor, it is possible to provide a compact in-
door built-in type heat source unit having a thin housing.
[0021] Further, since the electric box is arranged in the
middle of the air passage of the outlet space so as to
eliminate the necessity of ensuring a large space within
the inlet space, it is possible to make the heat source unit
more compact, and as well since the heated electric box
can be cooled, it is possible to enhance the reliability of
the indoor built-in type heat source unit.

[0022] Further, since one end part of the heat-ex-
changer is extended up to a position between the fan and
the airinlet, the heat transfer area of the heart-exchanger
can be enlarged, and as well, since the heat-exchanger
is located adjacent to the air inlet, the ambient air can be
efficiently introduced. Thus, it is possible to further en-
hance the heat-exchange ability.

[0023] Further, since the fluid separation plate is pro-
vide between the top panel and the bottom panel of the
outlet space in the housing, for guiding the air blown off
from the fan outlet in the blow-off direction so as to cause
the fluid separation plate to straighten the fluid blown off
from the fan, the pressure loss of the blown-off fluid in
the outlet space can be reduced, thereby it is possible to
exhibit the technical effects that noise can be reduced
and energy can be saved.

BRIEF DESCRIPTION OF DRAWNINGS
[0024]

Fig. 1A is a top view illustrating the configuration of
an indoor built-in type heat source unit in an embod-
iment 1 of the present invention.

Fig. 1B is a sectional view along line A-A in Fig. 1A,
as viewed in the direction of arrows.

Fig. 2 is a view illustrating a refrigerating cycle sys-
tem in embodiment 1 of the invention.

Fig. 3Ais a front view illustrating the heat source unit
shown in Fig. 1, in the case that it is suspended from
the ceiling.

Fig. 3B is a front view illustrating the heat source unit
set at a panel of the ceiling.

Fig. 4A is a view illustrating the heat source unit
which is connected to an opening in an exterior wall
of a building through the intermediary of a duct.
Fig. 4B is a view illustrating a modification of the con-
figuration shown in Fig. 4A.

Fig. 5A is a view illustrating the structure of a bottom
base of a housing shown in Fig. 1.

Fig. 5B is a view illustrating a bottom plate set on the
bottom base.

Fig. 6 is a view illustrating the structure of covers of
the housing shown in Fig. 1.

Fig. 7Ais a top view illustrating the configuration and
the arrangement of an indoor built-in type heat
source unit in embodiment 3 of the invention.

Fig. 7B is a sectional view along line B-B in Fig. 7A,
as viewed in the direction of arrows.
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Fig. 8 is a view for explaining the locus of air flow in
the fan outlet side space of the indoor built-in type
heat source unit in embodiment 3 of the invention.
Fig. 9is a view for explaining the effect that pressure
loss can be reduced in the fan blow-off side space
of the indoor built-in type heat source unit in the em-
bodiment 3 of the present invention.

Fig. 10 is a longitudinal sectional view illustrating an
indoor built-in type heat source unit in embodiment
4 of the invention.

Fig. 11 is a longitudinal sectional view illustrating an
indoor built-in type heat source unit in embodiment
5 of the invention.

DESCRIPTION OF EMBODIMENTS

[0025] Explanation will be hereinbelow made of the
preferred embodiments of the invention with reference
to the accompanying drawings.

[Embodiment 1]

[0026] An indoor built-in type heat source unit accord-
ing to this embodiment is installed inside a building, more
specifically, it is installed substantially between a ceiling
20 and a ceiling panel 21 in the building. As shown in
Fig. 3A, as to the installed configuration of the indoor
built-in type heat source unit, it is suspended from the
ceiling by hooking suspension stays 16 attached to the
indoor built-in heat source unit, onto four suspension
bolts 19 suspended from the ceiling 20.

[0027] Alternatively, in the case that the ceiling is
strong, as shown in Fig. 3B, a vibration proofing material
36 is laid on the ceiling panel 21, and the indoor built-in
type heat source unit is directly mounted on the vibration
proofing material. Accordingly, the indoor built-in type
heat source unit has a horizontal flat bottom surface with-
out provision of any protrusion such as screws.

[0028] Further, as shownin Fig. 4A, an air inlet 14 and
an air outlet 15 of the indoor built-in type heat source unit
are both formed in one and the same side surface thereof.
Since the indoor built-in type heat source unit is attached
in the vicinity of an exterior wall 33 of the building, and
since the ambient air is taken into the heat source unit,
in the most of cases, through a grating 32 provided in the
building, for introduction of the ambient air, the air inlet
14 and the air outlet 15 are preferably formed in one and
same surface.

[0029] In the case that the indoor built-in type heat
source unit is installed, more or less, remote from the
exterior wall 33 of the building, the air inlet 14 and the air
outlet 15 are connected to an opening formed in the wall
of the building, through the intermediary of air ducts 22,
and accordingly, the air ducts can be easily installed dur-
ing installation working. Further, the indoor built-in type
heat source unitis capable of withstanding the static pres-
sure outside thereof, which is as high as about 50Pa,
thereby itis possible to enhance the freedom of positional
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installation.

[0030] Further, as shown in Fig.4B, the indoor built-in
type heat source unit may be installed in a corner part of
the building. The airinlet 14 is formed in a cover adjacent
to a cover in which the air outlet 15 is formed (that is, in
the surface of the housing on the side where a compres-
sor is mounted). The position of the air inlet 14 can be
thus changed in order to enhance the freedom of the
installation of the unit.

[0031] The indoor built-in type heat source unit has a
structure as shown in Figs. 1A and 1B. An inlet space
having the air inlet 14 and an outlet space having the air
outlet 15 are partitioned from each other by a separation
plate 23. In the inlet space, there are incorporated a hor-
izontal type compressor 1, areceiver 8, a heat exchanger
for an outdoor unit (a heat-exchanger for a heat source
unit) 3, a fan motor 26, sirocco fans 25 coupled to oppo-
site ends of the shaft of the fan motor 26, and fan casings
24 which are provided so as to surround respectively
these sirocco fans 25, and which are fastened to the sep-
aration plate 23. Further, a reversing valve 2, an expan-
sion valve 5 for the outdoor unit (an expansion valve for
the heat source unit), pipe lines for refrigerating cycle
components, which constitute a refrigerating cycle, are
also arranged in the inlet space. Meanwhile, an electric
box 17 is arranged in the outlet space.

[0032] Since the indoor built-in type heat source unit
is mounted in the space under the roof of the building, it
has a height which is preferably as low as possible, it is
possible to install the indoor built-in type heat source unit
in any of relatively various buildings. Thus, the dimen-
sions of the heat source unit are set so as to have a height
which is not greater than 450 mm of a distance between
the roof and the ceiling of a building in view of Building
Standards in a specially designated district in European
countries and a width which allows three heat source
units to be installed being horizontally laid successively
in view of the Building Standards, for designated districts
in European countries, that a distance between adjacent
beams of the ceiling is 4,000 mm. For example, it's height
is not greater than 430 mm while its width and depth are
from 500 to 1,300 mm.

[0033] Fig. 2 shows the refrigerating cycle system of
the indoor built-in type heat source unit. The refrigerating
cycle is constituted by connecting the outdoor unit (heat
source unit) 12 to the indoor unit 13 through refrigerating
pipes.

[0034] The outdoor unit 12 is attached thereto with the
expansion valve 5 for the outdoor unit for regulating the
quantity of refrigerant. The heat-exchanger 3 for the out-
door unit is provided with a subcooler 7 so as to ensure
a larger degree of super cooling in order to aim at en-
hancing its performance. Further, the refrigerant quantity
regulator 8 is provided so as to regulate a surplus coolant.
Further, the refrigerant quantity regulator 8 is provided
so as to regulate excessive refrigerant. Moreover, a cir-
cuit for bypassing between the suction side and the dis-
charge side of the horizontal type compressor 1 is con-
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nected therein with a capillary 37 and a solenoid valve
11. These are incorporated in order to prevent a liquid
refrigerant from being returned into the horizontal type
compressor 1 during a transition period such a starting
period of the compressor.

[0035] Meanwhile, the indoor unit 13 is attached there-
to with a heat-exchanger 4 for the indoor unit and an
expansion valve 6 for the indoor unit.

[0036] In order to minimize the height of the indoor
built-in type heat source unit, the horizontal type com-
pressor is used. Further, the centrifugal sirocco fans 25
are used as a blower. Should a single sirocco fan be used
for delivering an air volume of a 60 m3 in the case of a
heat source unit having a cooling capacity of 12.5 kW,
the sirocco fan and its casing should have a large bore
size, resulting in hindrance to thinning of the heat source
unit. Thus, in this embodiment, the two sirocco fans 25
having a small bore are used so as to thin the fan casings
thereof in order to reduce the height of the indoor built-
in type heat source unit.

[0037] Although the sirocco fans are used in this em-
bodiment, any other kind of fans may be also used. Cir-
culating fans may be also used if the structures of fun
casings thereof are appropriate.

[0038] Further, it is also necessary to lower the height
of the heat-exchanger 3 for the outdoor unit in order to
thin the heat source unit. However, it is also necessary
to increase the heat transfer area of the heat-exchanger
3 for the outdoor unit as large as possible in order to
ensure a high cooling capacity and the like. Accordingly,
the heat-exchanger 3 for the outdoor unit is formed in an
L-like shape in order to ensure the heat transfer area
thereof as large as possible within a narrow space. Fur-
ther, the heat-exchanger 3 for the outdoor unit has four
rows of refrigerant pipes in order to maximize the heat-
exchange capacity. The more the number of these rows
is increased, the larger the heat transfer area increases,
and the heat-exchange capacity can be increased. How-
ever, the air flow resistance would be increased so as to
lower the air volume, and as a result, the heat-exchange
capacity would be lowered. In view of the relationship
between the air flow resistance and the number of rows
with respect to the heat-exchange capacity, the number
of the rows is set to 4 as an optimum value.

[0039] A horizontal type inverter compressor is used
as the compressor. In the case of using a constant speed
compressor, since the horizontal type compressor 1 is
operated under ON-OFF control in order to control the
room temperature, the comfort of a room to be air-con-
ditioned would be lower, and as well, the power consump-
tion would be high, resulting in lower efficiency. On the
contrary, with the use of the inverter compressor, opti-
mum operation can be made under frequency control.
An inverter can change its frequency over a range from
about 15 to 115 Hz, and accordingly, itis possible to offer
the merits of enhancing the rise-up characteristics of air-
conditioning and of lowering the power consumption.
[0040] Since the horizontal type compressor is heavy,
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having a weight not less than 30 kg, it is arranged in a
corner part of the housing 39, in the vicinity of suspension
stays 16. Itis thereby possible to restrain the housing 39
from bending, and as well to allow vibration to smoothly
transmit from the horizontal type compressor 1 to sus-
pension bolts 19. The housing 39 may be provided with
members for reinforcing its bottom surface in order to
restrain the housing from being deformed. Further in or-
der to isolate abnormal noise generated from the hori-
zontaltype compressor 1, the horizontal type compressor
1is provided at its lower surface with a compressor fixing
plate 34 so as to restrain sounds from being transmitted
into a room of a building.

[0041] The heat-exchanger 3 for the outdoor unit is
located between one side where the fan casing 24 and
the fan motor 26 are arranged, and the other side where
the horizontal compressor 1 and the receiver 8 are ar-
ranged. The short side of the L-like heat-exchanger 3 for
the outdoor unit is arranged near to the air inlet 14 in
order to promote its heat-exchange. The long side of the
L-like heat-exchanger 3 is arranged so as to cause the
horizontal type compressor 1 and the receiver 8 to be
remote from the air inlet 14 in order to reduce the suction
resistance, and thereby itis possible to enhance the heat-
exchange function. A gas header and a liquid header for
the heat-exchanger 3 for the outdoor unit are attached
on the long side of the latter in order to decrease the
lengths of the refrigerating cycle pipes connected thereto.
[0042] The blower composed of the fan casings 24,
the sirocco fans 25 and the fan motor 26 is secured to
the separation plate 23 partitioning between the inlet
space and the outlet space. The two sirocco fans 25 are
used, between which the fan motor 26 having opposite
shaft ends is arranged. Meanwhile, the fan motor 25 may
have one shaft end while the two sirocco fans 25 are
arranged adjacent to each other. In this case, it is nec-
essary to use couplings for connecting them to this one
shaft end. The rotary shaft of the fan motor 26 and the
rotary shaft of the horizontal type compressor 1 are ar-
ranged in directions which are juxtaposed. With this con-
figuration in which, for example, the rotary shaft of the
fan motor 26 and the rotary shaft of the horizontal type
compressor 1 are laid in parallel with each other, the pro-
jection area thereof onto the air inlet 14 is minimized, and
accordingly, the resistance to the intake air from the air
inlet 14 can be minimized, thereby it is possible to con-
tribute to noise reduction on the air suction side.

[0043] The quantity of suction air into the sirocco fan
25 on the side near to the air inlet 14 is larger so that the
work volume of this sirocco fan 25 is larger. However,
the internal resistance of the sirocco fan 25 on the side
remote from the air inlet 14 is larger so that the quantity
of suction air is less, and accordingly, the work volume
thereof is less. The ratio of both work volumes is about
7 to 3 or 6 to 4 between the sirocco fan 25 on the side
near the air inlet 14 and that on the side remote from the
air inlet 14 although it depending upon a condition. As to
the sirocco fans 25 shown in Fig. 1, there are used those
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having the same bore diameter. However, there may be
used sirocco fans having different bore diameters, that
is, the sirocco fan 25 on the side near the air inlet 14 may
have a larger bore diameter, but the sirocco fan 25 on
the side remote from the air inlet 14 may have a smaller
bore diameter.

[0044] An AC motor is used as the fan motor for the
blower, and thyristor control is used for controlling the
fan. In comparison with tap control, the thyristor control
can carry out multistage control, and the changer-over
among fan steps can be made depending upon a control
factor. Further, there may also be used a highly efficient
DC motor in order to reduce fan inputs. By reducing the
input power, it is expectable to further enhance the air-
conditioning COP.

[0045] The electricbox 17 is located in the outlet space
of the housing 39. Since the motor of the horizontal type
compressor 1 is operated under inverter control, an in-
verter drive device is incorporated in the electric box 17.
Since the heat value of the inverter drive device is high,
there are incorporated inverter fins 18 for heat radiation.
In order to enhance the function of heat radiation from
the inverter fins 18, the inverter fins 18 are exposed to
the outside of the electric box 17 so that the air blown off
from the sirocco fans 25 is directly blown onto the inverter
fins 18, thereby itis possible to enhance the heat radiation
function.

[0046] Further, the electric box 17 has a trapezoidal
shape in order to straighten the air stream in the housing
39 so as to reduce the pressure loss. Thus, it is possible
to improve the resistance in the housing.

[0047] The volume ratio and the width ratio between
the inlet space and the outlet space of the housing 39
are set desirably to 5 to 5 and 6 to 4, respectively. Should
either one of both spaces be narrower, the opening area
of the air inlet 14 or the air outlet 15 would become nar-
rower so as to cause the air passing therethrough to have
an excessively high speed, resulting in higher pressure
loss. As aresult, there would be increased the input pow-
er of the fan motor 26, causing lowering of air-condition-
ing COP. Further, wind break sounds due the air having
an excessively high speed, would cause noise to be in-
creased.

[0048] Service and maintenance to the indoor built-in
type heat source unit, as shown in Fig. 6, are usually
made through service covers 28a, 28b in the surface op-
posed to the surface where an inlet side cover 29a and
an outlet side cover 29b are provided, because the serv-
icing space above the indoor built-in type heat source
unit is limited in the case of a low ceiling height, and
because the servicing space at each of the left and right
side surface is also limited due the case that a plurality
of indoor built-in type heat source units are successively
juxtaposed or due to the case that the indoor built-in type
heat source unit is arranged close to the wall surface of
a building. Further, any service opening cannot be
formed in the lower surface of the indoor built-in type heat
source unit in view of its structure and strength since
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there are provided heavy components including the com-
pressor at the lower surface thereof.

[0049] Thus, the electricbox 17 is arranged on the rear
side (inside) of the service cover 28a so as to facilitate
the wiring connection. Further, in order to enable access
to the indoor built-in type heat source unit through the
service space when the cooling pipe arrangement and
the drain pipe arrangement are carried out during instal-
lation of the indoor built in type heat source unit, a gas
line stop valve 9 a liquid line stop valve 10 for the refrig-
erating pipe line, and a drain boss 27b for the drain pipe
line are all located on the service cover 28b side, that is,
the service space side of the indoor built-in type heat
source unit.

[0050] Since the indoor built-in type heat source unit
is mounted therein with heavy components such as the
horizontal type compressor 1, the heat-exchanger 3 for
the outdoor unitand the fan motor 26, and since the hous-
ing 39 incorporating them is suspended from the ceiling
20, it require to have a sufficient strength. Further, it has
to have a structure for suppressing vibration transmitted
from the horizontal type compressor 1 and the fan motor
26. Accordingly, as shown in Fig. 5A, the bottom base of
the housing 39 has a parallel crosses-like frame structure
using two L-like suspension stays 16 and two suspension
stays 16b. Each of the L-like suspension stays 16a is
formed in its opposite ends with cut-outs for receiving
suspension bolts. Further, as shown in Fig. 5B, reinforc-
ing stays 16¢ are arranged in a grid-like pattern on the
bottom plate 35 of the housing 39.

[0051] The L-like suspension stays 16a, 16b are car-
ried thereon with the bottom plate 35 having a box-like
shape so as to constitute the bottom base. The bottom
plate 35 also has a role of a secondary drain pan which
can retain therein dripping water in the case of possible
leakage of water from a drain pan 27a.

[0052] Ingeneral, the outdoor unit of an air-conditioner
carries out defrosting cycle in order to improve the heat-
exchange function against frosting and freezing to the
heat-exchanger 3 for the outdoor unit during heating op-
eration. Thus, the heat-exchanger 3 for the outdoor unit
produces a large volume of condensed water during the
defrosting operation. Since the indoor built-in type heat-
source unit is installed in the space under the roof of a
building, there is provided the drain pan 27a for retaining
the condensed water. The drain pan 27a is inclined in
order to enhance the discharge of drainage. There is pro-
vided the drain boss 27b in the lowest part of the drain
pan 27a. The train boss 27b is connected thereto with a
drain hose (which is not shown) during installation of the
indoor built-in type heat source unit, and thereby it is pos-
sible to discharge the condensed water, outside of the
heat source unit.

[0053] The positions at which blower components in-
cluding the fan casing 24 and the sirocco fans 24 secured
to the opposite ends of the rotary shaft of the fan motor
26 are set in the air passage of the heat-exchanger 3 for
the outdoor unit, on the downstream side thereof. Since
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the blower components are located downstream of the
heat-exchanger 3, the distribution of velocities of air flow-
ing into the heat-exchanger 3 for the outdoor unit can be
made to be substantially uniform. Thus, the heat-ex-
change capacities of paths in the heat-exchanger for the
outdoor unit can be uniformed thereamong. As a result,
the overall heat-exchange capacity of the heat-exchang-
er 3 for the outdoor unit can be increased, thereby it is
possible to enhance the cooling/heating performance.
[0054] In this embodiment, in order to enhance the so-
called serviceability as to, for example, replacement of
parts in the fan motor 26 of the indoor built-in type heat
source unit, the blower components are integrally incor-
porated with one another. The blower components in-
clude the sirocco fans 25, the fan casing 24, the fan motor
26 and a fan fixing plate 38 to which these components
are attached.

[0055] In orderto enable the blower components to be
pulled out in one unit, guide rails (which are not shown)
are provided at the top panel and the separation plate 23
of the housing 39. The blower components are attached
to the separation plate 23 by means of fasteners such
as screws. During service for replacement of, for exam-
ple, the fan motor 26, the fasteners such as the screws
are removed, and then the blower components are pulled
out from the heat source unit so as to remove the blower
components. Thus, the replacement of the fan motor 26
or the like can be facilitated. But for the above-configu-
ration, the working for removing the overall heat source
unit would be required every time when the fan motor 26
or the like is replaced.

[Embodiment 2]

[0056] Although explanation has been made, in the
above-mentioned embodiment, of the indoor built-in type
heat source unit in which the inlet space and the outlet
space are partitioned from each other by the separation
plate 23, since no components other than the electric box
17 are present in the outlet space, the part which consti-
tutes the outlet space and the electric box 17 may be
those different from the part which constitutes the inlet
space. There are provided two separate units, that is, a
unit constituting the inlet space (inlet unit) and a unit con-
stituting the outlet space (outlet unit) are used, that is,
two separate units are used, and the electric box 17 is
externally attached to the inlet unit. Accordingly, all com-
ponents other than those of the outlet unit can be inte-
grated in the inlet unit. Thus, the indoor built-in type heat
source unit may substantially consist of the inlet unit
alone while the outlet unit may be optionally manufac-
tured in accordance with a situation of an installation
place during installation of the indoor built-in type heat
source unit since the outlet unit has a role of defining a
passage for the air blown off from a blower. Thus, in this
embodiment, the indoor built-in type heat source unitcan
be small-sized, thereby it is possible to greatly enhance
the freedom of installation thereof.
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[0057] It is noted that the indoor built-in type heat
source units as stated above are particularly useful in a
district where an outdoor unit (heat source unit) is inhib-
ited from being installed outdoor due to urban environ-
mental laws or the like. Further, they are effective in the
case that there is no extra space for installation of an
outdoor heat-source unit, such as a veranda, that is, it
may be installed not only at the ceiling but also under-
neath the floor or at a wall of a building.

[Embodiment 3]

[0058] Referring to Fig. 7A which is a plan view illus-
trating an indoor built-in type heat source unit according
to embodiment 3 of the invention, and Fig. 7B which is a
sectional view along line B-B in Fig. 7A, as viewed in the
direction of the arrows, the sirocco fans 25 are arranged
so that the direction of the fan rotating axes are identical
with a housing blow-off direction 103. The housing blow-
off direction 103 from the air outlet 15 is orthogonal to a
fan blow-off direction 102 from a first fan outlet 105 and
a second fan outlet 106. Thus, the outlet space for the
sirocco fans 25 is constituted so that the flow of air blown
off from the first fan outlet 105 and the second fan outlet
106 impinge at first upon the cover 30 for the outlet space,
and thereafter, it is blown off from the air outlet 15.
[0059] In the outlet space for the sirocco fans 25, a
fluid separation plate 101 is arranged between the bottom
plate 35 and a top panel 110, and the length of the fluid
separation plate 101 in the fan blow-off direction 102 is
set to about one-half of the distance from the separation
plate 23 to the cover 30 for the outlet space in the fan
blow-off direction 102. Further, the length of the fluid sep-
aration plate 101 in the housing blow-off direction 103 is
set so that it extends from the first fan outlet 105 near
the air outlet 15 to a position around the servicing cover
28.

[0060] Fig. 8 shows a locus of the air stream in the fan
outlet side space of the indoor built-in type heat source
unitinembodiment 3 of the invention. The fluid separation
plate 101 has a role of partitioning a first air stream 107
blown off from the first fan outlet 105, from a second air
stream 108 blown off from the second fan outlet 106 and
spiraling as shown in the figure so as to exhibit a vortex
flow. The second air stream 108 blown off from the sec-
ond fan outlet 106 is directed to the cover 30 for the outlet
space, impinging upon the cover 30 for the outlet space,
and is then directed toward the bottom plate 35. After
impinging upon the bottom plate 35, it is directed toward
the separation plate 23, further impinging thereupon, and
thereafter, is turned into an upward vortex flow. Mean-
while, the air is blown off outside from the air outlet 15,
and accordingly, the second air stream 108 having turned
into a vortex flow is produced while it is directed to the
air outlet 15. Thus, the second air stream 108 blown off
from the second fan outlet 106 spirally flows so as to
again merges with the second air stream 108, and simul-
taneously, it merges with the first air stream 107 blown
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off from the first fan outlet 105. Should the vortex flow
portion of the second air stream 108 collide against the
first air stream 107, there would be caused a pressure
loss. Thus, these air streams are partitioned from each
other in order to restrain the pressure loss from increas-
ing.

[0061] Fig. 9 is a view for explaining the effect of re-
ducing the pressure loss in the fan outlet side space in
the indoor built-in type heat source unit in embodiment
3 of the invention. This figure shows the effect of the fluid
separation plate 101 in this embodiment, which is ob-
tained by calculation. From this figure, it can be under-
stood that the pressure loss on the blow-off side of the
indoor built-in type heat source unit having the fluid sep-
aration plate 101 in this embodiment can be reduced by
32% in comparison with the indoor built-in type heat
source unit having no fluid separation plate 101.

[Embodiment 4]

[0062] Fig. 10 is a longitudinal sectional view which
shows an indoor built-in type heat source unit according
to embodiment 4 of the invention, that is, the indoor built-
in type heat source unit has sirocco fans 25 which are
arranged to be vertically reversed or upside down in com-
parison with the former embodiments as stated herein-
above. With the configuration of this embodiment, the
vortex flow is directed reverse to the direction shown in
Fig. 8. Even in this embodiment, the fluid separation plate
101 is provided similar to the above-mentioned embod-
iment in order to reduce the pressure loss on the fan
outlet side.

[Embodiment 5]

[0063] Fig. 11 is a longitudinal sectional view illustrat-
ing an indoor built-in type heat source unit according to
embodiment 5 of the invention in which the fluid separa-
tion plate 101 is bent in its one end near the side panel
30 for the outlet space, toward the bottom plate 35 by a
right angle. In embodiment 3, as shown in Fig. 8, the first
air stream 107 blown off from the first fan outlet 105 and
the second air stream 108 blow-off from the second fan
outlet 106 and then having a vortex flow along the fluid
separation plate 101 flow toward the bottom plate 35,
creating vortices after they merge with each other at a
position where the fluid separation plate 101 is no more
present (as indicated by 109 in Fig. 8). On the contrary,
in this embodiment, in view of the fact that the air flows
toward the bottom plate 35 just after both streams merge
together, the one end of the fluid separation plate 101 is
bent in this direction. This one end of the separation plate
101 has a role of guiding the air stream directed toward
the bottom plate 35. it is thereby possible to expect the
effectthatthe pressure loss can be further reduced great-
ly, in view of the pressure loss on the fan outlet side, in
comparison with embodiment 3.

[0064] Further, since the fluid separation plate 101 in
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embodiment 3 is planar, it would be possibly deformed
under its dead weight or the like after it is installed. How-
ever, the fluid separation plate 101 explained in embod-
iment 5 is bent so as to enhance its strength in order to
prevent deformation thereof under its dead weight or the
like.

[0065] By the way, in this embodiment, although the
one end of the fluid separation plate 101 is bent by a right
angle toward the bottom plate 35, it may be bent so as
to form a curved surface in view the air stream, instead
of bending at a right angle. In the case of having the
curved surface, the pressure loss can be further reduced
greatly in comparison with this embodiment.

Claims

1. An indoor built-in type heat source unit character-
ized by:

a housing (39),

a separation plate (23) partitioning the housing
(39) into an inlet space and an outlet space,
an air inlet (14) formed in a surface of the hous-
ing (39) for sucking air into the inlet space,

an air outlet (15) formed in a surface of the hous-
ing (39) for blowing off air from the outlet space,
afan (25) provided in the inlet space on the sep-
aration plate (23) side for blowing off air from
the inlet space into the outlet space,

a fan motor (26) coupled to the fan (25),

a horizontal type compressor (1) provided in the
inlet space and arranged in a direction the same
as a rotating axis of the fan (25), and

a heat-exchanger (3) provided between the fan
(25) and the horizontal type compressor (1).

2. An indoor built-in type heat source unit character-
ized by:

a housing (39),

a separation plate (23) partitioning the housing
(39) into an inlet space and an outlet space,
an air inlet (14) formed in a surface of the hous-
ing (39) for sucking air into the inlet space,

an air outlet (15) formed in a surface of the hous-
ing (39) for blowing off air from the outlet space,
two centrifugal fans (25) provided in the inlet
space on a separation plate (23) side for blowing
off air from the inlet space into the outlet space,
a fan motor (26) provided between the two cen-
trifugal fans (25),

a horizontal type compressor (1) provided in the
inlet space and arranged in a direction the same
as rotating axes of the centrifugal fans (25),

a heat-exchanger (3) provided between the cen-
trifugal fans (25) and the horizontal type com-
pressor (1), and
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an electric box (17) provided in the outlet space
into which air is blown from the inlet space.

3. Anindoor built-in type heat source unit

characterized by:

a housing (39),

a separation plate (23) partitioning the housing
(39) into an inlet space and an outlet space,
an air inlet (14) formed in a surface of the hous-
ing (39) for sucking air into the inlet space,

an air outlet (15) formed in the same surface of
the housing (39) as the surface in which the air
inlet is formed, for blowing off air from the outlet
space,

two centrifugal fans (25) provided in the inlet
space along the separation plate (23) for blowing
off air into the outlet space,

a fan motor (26) provided between the two cen-
trifugal fans (25),

a horizontal type compressor (1) provided in the
inlet space and arranged in a direction the same
as rotating axes of the centrifugal fans (25), and
a heat-exchanger (3) provided between the cen-
trifugal fans and the horizontal type compressor

(1),

wherein the air inlet (14) is formed in the surface of
the housing (39) in a suction side of the centrifugal
fans, and the heat-exchanger (3) has an end part
which is extended into a space between the centrif-
ugal fans (25) and air inlet (14).

An indoor built-in type heat source unit character-
ized by:

a housing (39),

a separation plate (23) partitioning the housing
(39) into an inlet space and an outlet space,
an air inlet (14) formed in a side surface of the
housing (39) for sucking air into the inlet space,
an air outlet (15) formed in the same side surface
as the surface in which the air inlet is formed,
a centrifugal fan (25) provided in the inlet space
of the housing for blowing off air into the outlet
space of the housing (39),

a fan outlet (105, 106) formed in the separation
plate (23),

a horizontal type compressor (1) provided up-
stream of the centrifugal fan (25),

a heat-exchanger (3) provided between the cen-
trifugal fan (25) and the horizontal type compres-
sor (1), and

a fluid separation plate (101) arranged between
a top surface (110) and a bottom surface (35)
of the outlet space of the housing for guiding the
air blown off from the fan blow-off port (105, 106)
in the blow-off direction.
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5.

10.

The indoor built-in type heat source unit according
to claim 2, characterized in that the air inlet (14) is
formed in the surface of the housing (39) on a suction
side of the centrifugal fans (25), and the heat-ex-
changer (31) has an end part which is extended into
a space between the centrifugal fans (25) and the
air inlet (14).

The indoor built-in type heat source unit according
to claim 1 or 3, characterized in that an electric box
(17) is provided in the outlet space into which air is
blown from the inlet space.

The indoor built-in type heat source unit according
to claim 2 or 5, characterized in that an inverter is
provided for driving the horizontal type compressor
(1), the inverter being accommodated in the electric
box (17).

The indoor built-in heat source unit according to any
one of claims 1 to 3, characterized in that the hous-
ing (39) is composed of an inlet space side housing
for defining the inlet space and an outlet space side
housing for defining the outlet space are combined
and integrally incorporated with each other.

The indoor built-in type heat source unit according
to claim 4, characterized in that the fluid separation
plate (101) is extended from the fan outlet (105, 106)
up to a position which is substantially a half of the
outlet space of the housing, and has a length which
is at least not less than a width of the fan outlet (105,
106) in an axial direction of the centrifugal fan (25).

The indoor built-in type heat source unit according
to claim 4 or 9, characterized in that the fluid sep-
aration plate (101) has an end part on a side remote
from the fan outlet (105, 106), which is bent in a flow-
ing direction of fluid blown off from the fan outlet.
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