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(54) AIR CONDITIONER INDOOR UNIT

(57) The present disclosure relates to the technical
field of air conditioners and discloses an air conditioner
indoor unit. The air conditioner indoor unit is invented to
solve the problem that air conditioners with fresh air sys-
tems in the prior art have low anti-resistance capabilities
and can obtain only a small amount of fresh air. An air
conditioner indoor unit, comprising a shell, the shell being
provided with an indoor air inlet, an outdoor air inlet, and
an air outlet, a double side air inlet centrifugal fan being
arranged inside the shell, the centrifugal fan comprising
a first air inlet side, a second air inlet side, and an air
outlet side, the first air inlet side being arranged opposite
the indoor air inlet, the second air inlet side being ar-
ranged opposite the outdoor air inlet, the air outlet side
being arranged opposite the air outlet, and a heat ex-
changer being arranged between the first air inlet side
and the indoor air inlet. The air conditioner indoor unit of
the present disclosure is used for adjusting indoor air
temperature and quality.
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Description

[0001] This application claims priority to Chinese Pat-
ent Application No. 201610061609.9, filed on January
28, 2016, titled "AN AIR CONDITIONER INDOOR UNIT",
which is incorporated herein by reference in its entirety.

TECHNICAL FIELD

[0002] The present disclosure relates to the field of air
conditioner technologies, in particular, to an air condi-
tioner indoor unit.

BACKGROUND

[0003] As people pay more and more attention to air
quality, air purification products are becoming more and
more popular. Relevant air purifiers on the market im-
prove air quality by sucking indoor air into the machine,
treating the pollutants in the air by adsorption, decompo-
sition or conversion, and then discharging them into the
room again. However, as air purifiers are used in closed
rooms for the long term, due to the lack of fresh air, the
oxygen content in the air will gradually drop, causing peo-
ple to feel stuffed up when breathing indoors. Therefore,
it is necessary to open the window for ventilation from
time to time; if the quality of the outdoor air is poor, the
untreated air will directly enter the room, causing the orig-
inal air in the room to deteriorate further.
[0004] Relevant air conditioners with fresh air systems
generally adopt a cross-flow fan. The cross-flow fan par-
tially opens the shell so that the airflow directly enters
the fan in a radial direction. As the airflow is rather con-
centrated at the air inlet of the fan, some blades are sub-
jected to a large pressure. Therefore, the cross-flow fan
has low anti-resistance capabilities. Moreover, as the di-
rection of the airflow needs to be forcibly turned in the
impeller, there is large air loss at the head of the fan and
the amount of obtained fresh air is too small. As a result,
the air exchange speed is slow, and the ventilation effect
is unsatisfactory.

SUMMARY

[0005] Embodiments of the present disclosure provide
an air conditioner indoor unit, for use in solving the prob-
lem that air conditioners with fresh air systems in the prior
art can obtain only a small amount of fresh air due to their
low anti-resistance capabilities.
[0006] In order to achieve the above objective, embod-
iments of the present disclosure adopt a technical solu-
tion as follows:
[0007] An air conditioner indoor unit, comprising a
shell, the shell being provided with an indoor air inlet, an
outdoor air inlet, and an air outlet, a double side air inlet
centrifugal fan being arranged inside the shell, the cen-
trifugal fan comprising a first air inlet side, a second air
inlet side, and an air outlet side, the first air inlet side

being arranged opposite the indoor air inlet, the second
air inlet side being arranged opposite the outdoor air inlet,
the air outlet side being arranged opposite the air outlet,
and a heat exchanger being arranged between the first
air inlet side and the indoor air inlet.
[0008] In the air conditioner indoor unit provided by em-
bodiments of the present disclosure, since the centrifugal
fan arranged inside the shell comprises a first air inlet
side and a second air inlet side, and the first air inlet side
is arranged opposite the indoor air inlet with a heat ex-
changer arranged therebetween, the air will enter the air
conditioner from the indoor air inlet, get heat-exchanged
at the heat exchanger, and then be discharged from the
indoor air outlet, thereby completing the function of ad-
justing the indoor air temperature; since the second air
inlet side of the centrifugal fan is arranged opposite the
outdoor air inlet, the outdoor air will enter the centrifugal
fan from the outdoor air inlet through the second air inlet
side; since the centrifugal fan is provided with an air inlet
on a side plate in an axial direction of a housing thereof,
the airflow will enter the centrifugal fan in the axial direc-
tion, therefore all the blades are simultaneously subject-
ed to force, and the contact area between the air and the
blades is large. As a result, the centrifugal fan has high
anti-resistance capabilities and can obtain a large
amount of fresh air. Consequently, the amount of air
blown out from the indoor air outlet through the air outlet
side of the centrifugal fan is relatively large, and the air
exchange speed of the air conditioner is fast, thereby
overcoming the disadvantages of the prior art and im-
proving the fresh air-exchanging efficiency of air condi-
tioners.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] In order to describe technical solutions in em-
bodiments of the present disclosure or in the prior art
more clearly, the accompanying drawings to be used in
the description of embodiments or the prior art will be
introduced briefly. Obviously, the accompanying draw-
ings to be described below are merely some embodi-
ments of the present disclosure, and a person of ordinary
skill in the art can obtain other drawings according to
these drawings without paying any creative effort.

FIG. 1 is a schematic structural diagram of an air
conditioner indoor unit according to embodiments of
the present disclosure;
FIG. 2 is a schematic structural diagram of an air
conditioner indoor unit mounted on a wall according
to embodiments of the present disclosure;
FIG. 3 is a front view of a centrifugal fan of an air
conditioner indoor unit according to embodiments of
the present disclosure;
FIG. 4 is a schematic diagram showing a three-di-
mensional structure of a centrifugal fan of an air con-
ditioner indoor unit according to embodiments of the
present disclosure;
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FIG. 5 is a left view of a centrifugal fan of an air
conditioner indoor unit according to embodiments of
the present disclosure.

DETAILED DESCRIPTION OF IMBODIMENTS

[0010] The technical solutions in embodiments of the
present disclosure will be described clearly and com-
pletely with reference to the accompanying drawings in
the embodiments of the present disclosure. Obviously,
the described embodiments are merely some but not all
of embodiments of the present disclosure. All other em-
bodiments made on the basis of the embodiments of the
present disclosure by a person of ordinary skill in the art
without paying any creative effort shall be included in the
protection scope of the present disclosure.
[0011] It should be understood that in the description
of the present disclosure, orientations or positional rela-
tionships indicated by terms "center", "upper", "lower",
"front", "rear", "left", "right", "vertical", "horizontal", "top",
"bottom", "inner", "outer", etc. are based on orientations
or positional relationships shown in the drawings, merely
to facilitate and simplify the description of the present
disclosure, but not to indicate or imply that the referred
devices or elements must have a particular orientation,
or must be constructed or operated in a particular orien-
tation. Therefore they should not be construed as limita-
tions to the present disclosure.
[0012] The terms "first" and "second" are used for de-
scriptive purposes only and are not to be construed as
indicating or implying the relative importance or implicitly
indicating the number of indicated technical features.
Thus, features defined as "first", "second" may explicitly
or implicitly include one or more of the features. In the
description of the present disclosure, "plurality" means
two or more unless otherwise specified.
[0013] In the description of the present disclosure, it
should be noted that the terms "mounted", "connected",
and "connection" should be understood in a broad sense
unless specifically defined or limited. For example, it may
be a fixed connection, a detachable connection, or it may
be an integrated connection; it may be directly connect-
ed, indirectly connected through an intermediate medi-
um, or it may be internal connection between two com-
ponents. For a person of ordinary skill in the art, the spe-
cific meanings of the above terms in the present disclo-
sure can be understood according to specific circum-
stances.
[0014] Referring to FIG. 1, an air conditioner indoor
unit includes a shell (not shown), and the shell is provided
with an indoor air inlet 1 and an indoor air outlet 3; a
centrifugal fan 4 is arranged inside the shell, and a heat
exchanger 5 is arranged between the centrifugal fan 4
and the indoor air inlet 1; the air will get heat-exchanged
at the heat exchanger 5, and then be blown out from the
indoor air outlet 3 through the centrifugal fan 4.
[0015] The air conditioner indoor unit according to em-
bodiments of the present disclosure includes a shell, and

the shell is provided with an indoor air inlet 1, an outdoor
air inlet 2 and an indoor air outlet 3; a centrifugal fan 4
installed inside the shell is provided with a first air inlet
side 41 and a second air inlet side 42, and the first air
inlet 41 side is arranged opposite the indoor air inlet 1,
with a heat exchanger arranged therebetween; the sec-
ond air inlet side 42 is arranged opposite the outdoor air
inlet 2, and the centrifugal fan 4 is further provided with
an air outlet side 43, as shown in FIGS. 1 to 2.
[0016] In the air conditioner indoor unit provided by em-
bodiments of the present disclosure, since the centrifugal
fan 4 provided in the shell includes a first air inlet side 41
and a second air inlet side 42, and the first air inlet side
41 is arranged opposite the indoor air inlet 1, with a heat
exchanger 5 arranged therebetween, the air will enter
the air conditioner from the indoor air inlet 1, get heat-
exchanged at the heat exchanger 5, and then be blown
out from the indoor air outlet 3, thereby completing the
function of adjusting the indoor air temperature; since the
second air inlet side 42 of the centrifugal fan 4 is arranged
opposite the outdoor air inlet 2, the outdoor air will enter
the centrifugal fan 4 from the outdoor air inlet 2 through
the second air inlet side 42; since the centrifugal fan 4 is
provided with an air inlet on a side plate in an axial direc-
tion of a housing thereof, the airflow will enter the cen-
trifugal fan 4 in the axial direction, therefore all the blades
are simultaneously subjected to force, and the contact
area between the air and the blades is large. As a result,
the centrifugal fan 4 has high anti-resistance capabilities
and can obtain a large amount of fresh air. Consequently,
the amount of air blown out from the indoor air outlet 3
through the air outlet side 43 of the centrifugal fan 4 is
relatively large, and the air exchange speed of the air
conditioner is fast, thereby overcoming the disadvantag-
es of the prior art and improving the fresh air-exchanging
efficiency of air conditioners.
[0017] The centrifugal fan 4 includes a fan hub 44. A
front plate 45 and a rear plate 46 are respectively ar-
ranged on the upper and lower edge of an outer circum-
ference of the fan hub 44, and a partition plate is arranged
between the front plate 45 and the rear plate 46 to divide
the air outlet side 43 of the centrifugal fan 4 into a front
air outlet side and a rear air outlet side. If the air condi-
tioner only performs cooling or heating operations, the
indoor air can only enter from the first air inlet side 41 of
the centrifugal fan 4, and eventually be blown out from
the front air outlet side close to the front panel 45; if the
air conditioner performs a fresh air cycle, the air only
enters from the second inlet side 42, and eventually be
blown out from the rear air outlet side close to the rear
panel 46. In this way, the air-blowing efficiency is low.
Therefore, preferably, in embodiments of the present dis-
closure, an air hole 47 for connecting the first air inlet
side and the second air inlet side 42 can be opened on
the fan hub 44 of the centrifugal fan 4, as shown in FIGS.
3 to 5, so that when air enters the centrifugal fan 4 from
only one side, the air can be blown out not only from the
front air outlet side/rear air outlet side of the correspond-
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ing side, but part of the air can also flow out through the
air hole 47, and then be blown out from the front air outlet
side/rear air outlet side on the other side of the centrifugal
fan 4. Since the air is blown out from both the front air
outlet side and the rear air outlet side, the air-blowing
efficiency of the air conditioner is improved, and it is guar-
anteed that the centrifugal fan 4 can run efficiently with
low noise when the air enters from only one side.
[0018] Further, if a plurality of air holes 47 are randomly
opened on the fan hub 44, the air will enter the other air
outlet side through the air holes 47, and the amount of
air around the axial direction of the centrifugal fan 4 may
not even. As a result, the air blown out from different
areas of the indoor air outlet 3 may not even. Therefore,
preferably, in embodiments of the present disclosure, a
plurality of air holes 47 are evenly opened on the centrif-
ugal fan 4 around the axial direction, so that the air in the
centrifugal fan 4 can evenly flow out to the other air outlet
side through the air holes 47 around the axial direction
of the centrifugal fan 4, and the air blown out from different
areas of the indoor air outlet 3 is more even.
[0019] Specifically, the indoor air inlet 1 is provided with
an indoor damper, and the indoor air inlet 1 can be
opened or closed by the indoor damper; the outdoor air
inlet 2 is provided with an outdoor damper, and the out-
door air inlet 2 can be opened or closed by the outdoor
damper. When the indoor air quality is superior to the
outdoor air quality, the indoor damper can be opened
and the outdoor damper can be closed, so that the air
conditioner can only performs cooling or heating opera-
tions; when the outdoor air quality is superior to the indoor
air quality, the outdoor damper can be opened and the
indoor damper can be closed, so that the air conditioner
runs the fresh air system to introduce the outdoor air into
the room, so as to change the air and effectively improve
the indoor air quality. Especially when cooling in the sum-
mer, if the outdoor temperature is lower than the indoor
temperature, the indoor damper can be closed and only
the outdoor damper is opened, so that the air conditioner
can only performs the fresh air operation, and the energy
consumption of the air conditioner can be effectively re-
duced.
[0020] Further, if the temperature difference between
the outdoor air and the indoor air is large, when the out-
door damper is suddenly opened, a large amount of out-
door air will be poured into the room and cause a sudden
drop in the indoor temperature, which may easily cause
a disease such as a cold. Therefore, in embodiments of
the present disclosure, the opening degree of the outdoor
damper is set to be adjustable. For example, a fresh air
valve 21 is used to adjust the opening degree of the out-
door damper. According to actual needs, the opening
degree of the outdoor damper is adjusted by the fresh
air valve 21, so that the outdoor air gradually flows into
the room, causing the indoor temperature to change
slowly. In this way, it is not easy to cause diseases, and
the user experience is better.
[0021] If the oxygen content in the indoor air is decreas-

ing, but the quality of the outdoor air is poor, the air directly
blown from the outside will pollute the indoor air, resulting
in a decrease in the indoor air quality. Therefore, prefer-
ably, in embodiments of the present disclosure, an air
purification module 6 is further arranged between the
second air inlet side 42 of the centrifugal fan 4 and the
outdoor air inlet 2. After the outdoor air is processed by
the air purification module 6, the quality of the outdoor
air will be improved. Therefore, after the outdoor air flows
into the room, the oxygen content and quality of the indoor
air will both be improved.
[0022] In addition, if the quality of both the outdoor air
and indoor air is poor, the outdoor damper can be opened
to run the fresh air system. The outdoor air will enter the
room after being processed by the air purification module
6, so as to improve the indoor air quality. Since generally
there is a temperature difference between the outdoor
air and the indoor air, the outdoor air will cause a tem-
perature change in the indoor air after entering the room.
Therefore, the temperature of the indoor air needs to be
further adjusted, resulting in higher energy consumption.
Preferably, in embodiments of the present disclosure, an
indoor purification air inlet is opened in the shell at a po-
sition corresponding to the air purification module 6. The
indoor air can directly enter the air conditioner through
the indoor purification air inlet, and then be blown out
from the indoor air outlet 3 after being processed by the
air purification module 6. In this way, the indoor air quality
is improved. Moreover, when the indoor air re-enters the
room after being processed by the air purification module
6, it will not cause a temperature change in the indoor
air. Therefore, the temperature does not need to be fur-
ther adjusted, and the energy consumption is relatively
low.
[0023] The indoor purification air inlet is also provided
with a purification air inlet damper, and the purification
air inlet damper can open or close the indoor purification
air inlet. When there is no need to purify the indoor air,
the purification air inlet damper is closed to reduce energy
consumption.
[0024] Similarly, the opening degree of the above-
mentioned purification air inlet damper is also adjustable,
and in embodiments of the present disclosure, an air pu-
rification valve 61 is used to adjust the opening degree
of the purification air inlet damper. When the indoor air
quality is superior to the outdoor air quality, the fresh air
valve 21 and the purification air valve 61 can both be
closed, so that the air conditioner can performs cooling
or heating operations; when the indoor air quality drops,
the purification air inlet damper and the outdoor damper
can both opened; the opening degree of purification air
inlet damper can be adjusted by the purification air valve
61 according to specific conditions, and the opening de-
gree of the outdoor damper can be adjusted by the fresh
air valve 21, so that the air conditioner can simultaneously
performs indoor air purification, fresh air circulation and
temperature adjustment operations; if the air conditioner
simultaneously performs cooling and air purification op-
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erations, cold air and purified normal-temperature air can
be pre-mixed, so that the air blown out from the air outlet
is cool but not cold, which improves the comfort of tem-
perature; when there is no need to adjust the indoor tem-
perature, the indoor damper can be closed by a kinematic
mechanism, and the purification air inlet damper and the
purification air valve 61 can be opened, so that the air
conditioner can only performs the air purification opera-
tion. The opening degree of the fresh air valve 21 can be
adjusted according to the oxygen content of the indoor
air, so as to control the speed at which the outdoor air
flows into the room and improve the quality and oxygen
content of the indoor air.
[0025] The foregoing descriptions are merely some
specific implementation manners of the present disclo-
sure, but the protection scope of the present disclosure
is not limited thereto, and the changes or replacements
that any person skilled in the art can easily think of in the
technical scope disclosed by the present disclosure
should be within the protection scope of the present dis-
closure. Therefore, the protection scope of the present
disclosure shall be subject to the appended claims.

Claims

1. An air conditioner indoor unit, comprising a shell, the
shell being provided with an indoor air inlet, an out-
door air inlet, and an air outlet, a centrifugal fan being
arranged inside the shell and allowing air in from two
sides of it, the centrifugal fan comprising a first air
inlet side, a second air inlet side, and an air outlet
side, the first air inlet side being arranged opposite
the indoor air inlet, the second air inlet side being
arranged opposite the outdoor air inlet, the air outlet
side being arranged opposite the air outlet, and a
heat exchanger being arranged between the first air
inlet side and the indoor air inlet.

2. The air conditioner indoor unit according to claim 1,
wherein the centrifugal fan comprises a fan hub, and
the fan hub is provided with an air hole for connecting
the first air inlet side and the second air inlet side.

3. The air conditioner indoor unit according to claim 2,
wherein there are a plurality of the air holes evenly
arranged around an axis of the centrifugal fan.

4. The air conditioner indoor unit according to claim 1,
wherein the indoor air inlet is provided with an indoor
damper, and the indoor air inlet can be opened or
closed by the indoor damper; the outdoor air inlet is
provided with an outdoor damper, and the outdoor
air inlet can be opened or closed by the outdoor
damper.

5. The air conditioner indoor unit according to claim 4,
wherein an opening degree of the outdoor damper

is adjustable.

6. The air conditioner indoor unit according to claim 1,
wherein an air purification module is arranged be-
tween the second air inlet side of the centrifugal fan
and the outdoor air inlet.

7. The air conditioner indoor unit according to claim 6,
wherein the shell is provided with an indoor purifica-
tion air inlet at a position corresponding to the air
purification module.

8. The air conditioner indoor unit according to claim 7,
wherein the indoor purification air inlet is provided
with a purification air inlet damper.
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