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(54) HEAT EXCHANGER APPLIED TO CEILING AIR CONDITIONER AND CEILING AIR 
CONDITIONER

(57) The present disclose belongs to the field of air
conditioner technologies, and discloses a heat exchang-
er applied to a cassette type air conditioner and a cas-
sette type air conditioner. The heat exchanger includes
two side heat exchange parts provided on two sides and
at an angle to each other; and an intermediate heat ex-
change part provided between the two side heat ex-
change parts, wherein the intermediate heat exchange
part has a concave structure facing away from the angle
between the two side heat exchange parts, wherein a
concave side of the intermediate heat exchange part is
smoothly connected with the side heat exchange part on
a side corresponding to the concave side through an
arc-shaped section. The beneficial effects of the present
disclosure are that by changing the structure of the heat
exchange part of the heat exchanger of the cassette type
air conditioner, an air supply system of the cassette type

air conditioner can dissipate heat more smoothly, thereby
improving heat exchange efficiency, saving more electric
energy and enabling customers to use better.
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Description

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] The application is based upon and claims pri-
ority to Chinese Patent Application No. 201910032557.6,
filed January 14, 2019, the entire contents of which are
incorporated herein by reference.

TECHNICAL FIELD

[0002] The present disclosure relates to the field of air
conditioner technologies, and more particularly, to a heat
exchanger applied to a cassette type air conditioner and
a cassette type air conditioner.

BACKGROUND

[0003] Cassette type air conditioners, also known as
ceiling air conditioners, are a type of commercial air con-
ditioners. Compared with household air conditioners, the
cassette type air conditioners have better stability,
stronger cooling capacity and more controllable temper-
ature, and are mostly used in some offices and shops.
[0004] During the implementation of the embodiments
of the present disclosure, it is found that at least the fol-
lowing problems exist in related arts:
an intermediate heat exchange part of the cassette type
air conditioner is a planar structure for supplying air to
rooms, which results in poor heat dissipation of an air
supply system of the cassette type air conditioner, there-
by reducing heat exchange efficiency, wasting electric
energy and failing to meet user needs.

SUMMARY

[0005] In order to have a basic understanding of some
aspects of disclosed embodiments, a brief summary is
given below. The summary is not a general comment,
nor is it intended to identify key/important constituent el-
ements or to describe the scope of protection of these
embodiments, but serves as a preamble to the following
detailed description.
[0006] Embodiments of the present disclosure provide
a heat exchanger applied to a cassette type air condi-
tioner.
[0007] In some embodiments, the above heat ex-
changer includes:

two side heat exchange parts provided on two sides
and at an angle to each other; and
an intermediate heat exchange part provided be-
tween the two side heat exchange parts, wherein the
intermediate heat exchange part has a concave
structure facing away from the angle between the
two side heat exchange parts.

[0008] The embodiments of the present disclosure pro-

vide a cassette type air conditioner.
[0009] In some embodiments, the cassette type air
conditioner includes the above heat exchanger, wherein
the two side heat exchange parts of the heat exchanger
corresponds to an air inlet of the cassette type air con-
ditioner, and the intermediate heat exchange part corre-
sponds to an air outlet of the cassette type air conditioner.
[0010] Some technical solutions provided by the em-
bodiments of the present disclosure may achieve the fol-
lowing technical effects:
by changing the structure of the heat exchange part of
the heat exchanger of the cassette type air conditioner,
an air supply system of the cassette type air conditioner
can dissipate heat more smoothly, thereby improving
heat exchange efficiency, saving more electric energy
and enabling customers to use better.
[0011] The above general description and the following
description are exemplary and explanatory only and are
not intended to limit the present application.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] One or more embodiments are exemplarily de-
scribed by corresponding accompanying drawings.
These exemplary descriptions and drawings do not limit
the embodiments. Elements with same reference numer-
als in the drawings are shown as similar elements. The
drawings do not constitute a scale limitation, and in which:

Fig. 1 is a schematic structural diagram of a heat
exchanger applied to a cassette type air conditioner
according to an embodiment of the present disclo-
sure;
Fig. 2 is a schematic structural diagram of a heat
exchanger applied to a cassette type air conditioner
according to an embodiment of the present disclo-
sure.

Reference signs:

[0013] 1: side heat exchange part; 2: intermediate heat
exchange part; 21: first intermediate heat exchange part;
22: second intermediate heat exchange part; 11: first side
heat exchange part; 12: second side heat exchange part.

DETAILED DESCRIPTION

[0014] The following description and accompanying
drawings fully illustrate the specific implementation so-
lutions of the present disclosure so that a person skilled
in the art can practice them. Parts and characteristics of
some implementation solutions may be included in or
replace parts and characteristics of other implementation
solutions. As used herein, terms such as "first" and "sec-
ond" are merely for distinguishing one entity or operation
from another entity or operation and do not require or
imply any actual relationship or sequence among these
entities or operations. In fact, a first element can also be
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called a second element, and vice versa. Moreover,
terms such as "comprise" and "include" or any other var-
iants indicate a non-exclusive inclusion, so that a proc-
ess, method, or device including a series of elements not
only include these elements, but also include other ele-
ments not explicitly listed. Without further restrictions, the
element defined by the statement "includes a/an ..." does
not exclude the existence of other identical elements in
the process, method or device that includes the element.
As used herein, each embodiment is described progres-
sively, and contents focally described in each embodi-
ment are different from those in other embodiments. The
same or similar parts among each of the embodiments
may be referred to each other.
[0015] As used herein, orientations or position relation-
ships indicated by terms "longitudinal", "lateral", "up",
"down", "front", "behind", "left", "right", "vertical", "hori-
zontal", "top", "bottom", "inside", "outside", and the like
are orientations or position relationships shown based
on the accompanying drawings, and are merely used for
describing the present disclosure and for description sim-
plicity, instead of indicating or implying that an indicated
device or element need to provide in a specific orienta-
tion, or need to be constructed and operated in a specific
orientation, therefore, the orientations or position rela-
tionships cannot be understood as a limitation of the
present disclosure. In the description of the present dis-
closure, terms "installation", "joint", "connection" should
be understood in a broad sense unless otherwise explic-
itly specified and limited, for example, "connection" may
be a mechanical connection or an electrical connection,
or may also be an internal connection between two ele-
ments, or may be connected direct connection, or may
also be an indirect connection based on an intermediate
medium. For a person of ordinary skill in the art, a specific
meaning of the foregoing terms may be understood ac-
cording to a specific situation.
[0016] As used herein, a term "a plurality of’ indicates
two or more unless otherwise explicitly specified.
[0017] As used herein, a character "/" indicates an "or"
relationship between objects before and after the char-
acter. For example, A/B indicates A or B.
[0018] As used herein, a term "and/or" describes an
association relationship for depicting associated objects
and represents that three relationships may exist. For
example, A and/or B may represent three relationships:
A, or B, or A and B.
[0019] In some optional embodiments, there is provid-
ed a heat exchanger applied to a cassette type air con-
ditioner, including two side heat exchange parts 1 pro-
vided on two sides and at an angle to each other; and an
intermediate heat exchange part 2 provided between the
two side heat exchange parts 1, wherein the intermediate
heat exchange part 2 has a concave structure facing
away from the angle between the two side heat exchange
parts.
[0020] Optionally, the two side heat exchange parts 1
may be an air outlet part of the cassette type air condi-

tioner, and the intermediate heat exchange part 2 may
be an air return part of the cassette type air conditioner;
or the two side heat exchange parts 1 may be the air
return part of the cassette type air conditioner, and the
intermediate heat exchange part 2 may be the air outlet
part of the cassette type air conditioner.
[0021] Optionally, the intermediate heat exchange part
2 includes a first intermediate heat exchange part 21 and
a second intermediate heat exchange part 22, and the
first intermediate heat exchange part 21 and the second
intermediate heat exchange part 22 can be a symmetrical
structure. The two side heat exchange parts 1 include a
first side heat exchange part 11 and a second side heat
exchange part 12, and the first side heat exchange part
11 and the second side heat exchange part 12 can be a
symmetrical structure.
[0022] In the present disclosure, the two side heat ex-
change parts 1 are provided on both sides of the inter-
mediate heat exchange part 2. The two side heat ex-
change parts 1 are provided at an angle to each other,
which means that if one of the two side heat exchange
parts 1 (i.e., the first side heat exchange part 11) is not
moved, and the other of the two side heat exchange parts
1 (i.e., the second side heat exchange part 12) is moved
in a direction of the first side heat exchange part 11, when
the first side heat exchange part 11 and the second side
heat exchange part 12 intersect, the plane where the first
side heat exchange part 11 is located and the plane
where the second side heat exchange part 12 is located
cannot completely coincide, that is, the two planes are
at a certain angle, which is not limited here.
[0023] Optionally, both the two side heat exchangers
1 and the intermediate heat exchange part 2 can be pro-
vided with vent holes. When the wind enters through the
vent holes of the two side heat exchangers 1, since the
two side heat exchange parts 1 are provided at a certain
angle, that is, the two side heat exchange parts 1 are not
in the same plane, by using Computational Fluid Dynam-
ics CFD to simulate the wind speed field, when the first
intermediate heat exchange part 21 and the second in-
termediate heat exchange part 22 are in the same plane,
that is, an angle between the first intermediate heat ex-
change part 21 and the second intermediate heat ex-
change part 22 is 180°, an angle between the first inter-
mediate heat exchange part 21 and the first side heat
exchange part 11 is adjusted to 144.9°, and an angle
between the second intermediate heat exchange part 22
and the second side heat exchange part 12 is adjusted
to 144.8°; at this time, when the wind speeds entering
through the first side heat exchange part 11 and the sec-
ond side heat exchange part 12 are 1.6m/s, the measured
wind speeds discharged from the first intermediate heat
exchange part 21 and the second intermediate heat ex-
change part 22 are only 0.6m/s, which indicates that
when the first intermediate heat exchange part 21 and
the second intermediate heat exchange part 22 is in the
same plane, an internal circulation of the cassette type
air conditioner is not smooth, and heat exchange efficien-
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cy is relatively low, thereby wasting electric energy. By
adjusting the angle between the first intermediate heat
exchange part 21 and the second intermediate heat ex-
change part 22 to 90° and keeping the angle between
the first side heat exchange part 11 and the second side
heat exchange part 12 unchanged, when the angle be-
tween the first intermediate heat exchange part 21 and
the second intermediate heat exchange part 22 is 90°,
the angle between the first intermediate heat exchange
part 21 and the first side heat exchange part 11 is ad-
justed to 99.9°, and the angle between the second inter-
mediate heat exchange part 22 and the second side heat
exchange part 12 is adjusted to 99.8°; at this time, when
the wind speeds entering through the first side heat ex-
change part 11 and the second side heat exchange part
12 are 1.48m/s, the measured wind speeds discharged
from the first intermediate heat exchange part 21 and the
second intermediate heat exchange part 22 are 1.32m/s
and 1.33m/s, respectively. Therefore, by changing the
structure of the heat exchange part of the heat exchanger
of the cassette type air conditioner, an air supply system
of the cassette type air conditioner can dissipate heat
more smoothly, thereby improving heat exchange effi-
ciency, saving more electric energy and enabling cus-
tomers to use better.
[0024] Optionally, when an angle between two con-
cave sides of the concave structure of the intermediate
heat exchange part 2 is 141°, when the wind speeds en-
tering through the first side heat exchange part 11 and
the second side heat exchange part 12 are 1.58m/s, the
measured wind speeds discharged from the first inter-
mediate heat exchange part 21 and the second interme-
diate heat exchange part 22 are only 1.2m/s. Therefore,
by changing the structure of the heat exchange part of
the heat exchanger of the cassette type air conditioner,
an air supply system of the cassette type air conditioner
can dissipate heat more smoothly, thereby improving
heat exchange efficiency, saving more electric energy
and enabling customers to use better.
[0025] Optionally, a concave depth of the concave
structure of the intermediate heat exchange part 2 is
0mm, when the first intermediate heat exchange part 21
and the second intermediate heat exchange part 22 are
in the same plane, that is, the angle between the first
intermediate heat exchange part 21 and the second in-
termediate heat exchange part 22 is 180°, the angle be-
tween the first intermediate heat exchange part 21 and
the first side heat exchange part 11 is adjusted to 144.9°,
and the angle between the second intermediate heat ex-
change part 22 and the second side heat exchange part
12 is adjusted to 144.8°; at this time, when the wind
speeds entering through the first side heat exchange part
11 and the second side heat exchange part 12 are
1.6m/s, the measured wind speeds discharged from the
first intermediate heat exchange part 21 and the second
intermediate heat exchange part 22 are only 0.6m/s,
which indicates that when the first intermediate heat ex-
change part 21 and the second intermediate heat ex-

change part 22 is in the same plane, the internal circu-
lation of the cassette type air conditioner is not smooth,
and heat exchange efficiency is relatively low, thereby
wasting electric energy.
[0026] Optionally, the concave depth of the concave
structure of the intermediate heat exchange part 2 is
152mm, and the angle between the first intermediate
heat exchange part 21 and the second intermediate heat
exchange part 22 is 103°; at this time, when the wind
speeds entering through the first side heat exchange part
11 and the second side heat exchange part 12 are
1.48m/s, the measured wind speeds discharged from the
first intermediate heat exchange part 21 and the second
intermediate heat exchange part 22 are 1.26m/s and
1.27m/s, respectively. Therefore, by changing the struc-
ture of the heat exchange part of the heat exchanger of
the cassette type air conditioner, an air supply system of
the cassette type air conditioner can dissipate heat more
smoothly, thereby improving heat exchange efficiency,
saving more electric energy and enabling customers to
use better.
[0027] Optionally, a maximum width of the concave
structure of the intermediate heat exchange part 2 is
127mm to 162mm. It is indicated by experiments that
when the width of the concave structure of the interme-
diate heat exchange part 2 is less than 127mm or greater
than 162mm, the wind speed discharged from the inter-
mediate heat exchange part 2 will decrease, and heat
exchange efficiency will decrease. Therefore, the width
of the concave structure of the intermediate heat ex-
change part 2 is limited to 127mm to 162mm. Therefore,
by changing the structure of the heat exchange part of
the heat exchanger of the cassette type air conditioner,
an air supply system of the cassette type air conditioner
can dissipate heat more smoothly, thereby improving
heat exchange efficiency, saving more electric energy
and enabling customers to use better.
[0028] Optionally, the concave side of the intermediate
heat exchange part 2 is perpendicular to the side heat
exchange part on a side corresponding to the concave
side.
[0029] Optionally, by using Computational Fluid Dy-
namics CFD to simulate the wind speed field, by adjusting
the angle between the first intermediate heat exchange
part 21 and the second intermediate heat exchange part
22 to 70.3° and keeping the angle between the first side
heat exchange part 11 and the second side heat ex-
change part 12 unchanged, when the angle between the
first intermediate heat exchange part 21 and the second
intermediate heat exchange part 22 is 70.3°, the angle
between the first intermediate heat exchange part 21 and
the first side heat exchange part 11 is adjusted to 90°,
and the angle between the second intermediate heat ex-
change part 22 and the second side heat exchange part
12 is adjusted to 90°; at this time, when the wind speeds
entering through the first side heat exchange part 11 and
the second side heat exchange part 12 are 1.48m/s, the
measured wind speeds discharged from the first inter-
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mediate heat exchange part 21 and the second interme-
diate heat exchange part 22 are 1.34m/s and 1.34m/s,
respectively. Therefore, by changing the structure of the
heat exchange part of the heat exchanger of the cassette
type air conditioner, an air supply system of the cassette
type air conditioner can dissipate heat more smoothly,
thereby improving heat exchange efficiency, saving more
electric energy and enabling customers to use better.
[0030] Optionally, the concave side of the intermediate
heat exchange part 2 is smoothly connected with the side
heat exchange part on the side corresponding to the con-
cave side through an arc-shaped section.
[0031] Optionally, the concave side of the intermediate
heat exchange part 2 can be smoothly connected with
the side heat exchange part on the side corresponding
to the concave side through an arc-shaped section. Since
the resistance of the air on a streamlined surface is rel-
atively small, the formation of vortices can be avoided.
Therefore, the resistance when the air flows is greatly
reduced, at the same speed of the air inlet, the air outlet
becomes smoother. Therefore, by changing the structure
of the heat exchange part of the heat exchanger of the
cassette type air conditioner, an air supply system of the
cassette type air conditioner can dissipate heat more
smoothly, thereby improving heat exchange efficiency,
saving more electric energy and enabling customers to
use better.
[0032] Optionally, the concave side of each side of the
intermediate heat exchange part 2 and the side heat ex-
change part 1 on a side corresponding to the concave
side are of an integral structure. Without affecting the
heat dissipation, the integral structure can make the heat
exchange part of the cassette type air conditioner as a
whole, thereby improving the stability, reducing the fail-
ure rate, and avoiding the friction consumption among
components. When the cassette type air conditioner op-
erates, the intermediate heat exchange part 2 and the
two side heat exchange parts 1 will inevitably generate
some tiny vibrations and flash cracks, not only impurities
easily enter the body of the air conditioner from tiny gaps,
but also cause wear among the components, therefore,
the first intermediate heat exchange part 21 and the first
side heat exchange part 11 are manufactured as the in-
tegral structure, and the second intermediate heat ex-
change part 22 and the second side heat exchange part
12 are also manufactured as the integral structure.
Therefore, by changing the structure of the heat ex-
change part of the heat exchanger of the cassette type
air conditioner, an air supply system of the cassette type
air conditioner can dissipate heat more smoothly, thereby
improving heat exchange efficiency, saving more electric
energy and enabling customers to use better.
[0033] Optionally, the heat exchanger has a symmet-
rical structure.
[0034] Optionally, the intermediate heat exchange part
2 includes a first intermediate heat exchange part 21 and
a second intermediate heat exchange part 22, and the
first intermediate heat exchange part 21 and the second

intermediate heat exchange part 22 can be a symmetrical
structure. The two side heat exchange parts 1 include a
first side heat exchange part 11 and a second side heat
exchange part 12, and the first side heat exchange part
11 and the second side heat exchange part 12 can be a
symmetrical structure. Therefore, by changing the struc-
ture of the heat exchange part of the heat exchanger of
the cassette type air conditioner, an air supply system of
the cassette type air conditioner can dissipate heat more
smoothly, thereby improving heat exchange efficiency,
saving more electric energy and enabling customers to
use better.
[0035] The embodiments of the present disclosure al-
so provide a cassette type air conditioner, including the
above heat exchanger, wherein the two side heat ex-
change parts 1 of the heat exchanger corresponds to an
air inlet of the cassette type air conditioner, and the in-
termediate heat exchange part 2 corresponds to an air
outlet of the cassette type air conditioner.
[0036] Optionally, the heat exchanger can include two
side heat exchange parts 1 provided on two sides and
at an angle to each other; and an intermediate heat ex-
change part 2 provided between the two side heat ex-
change parts 1, wherein the intermediate heat exchange
part 2 has a concave structure facing away from the angle
between the two side heat exchange parts. Therefore,
by changing the structure of the heat exchange part of
the heat exchanger of the cassette type air conditioner,
an air supply system of the cassette type air conditioner
can dissipate heat more smoothly, thereby improving
heat exchange efficiency, saving more electric energy
and enabling customers to use better.
[0037] Optionally, the intermediate heat exchange part
2 includes a first intermediate heat exchange part 21 and
a second intermediate heat exchange part 22, and the
first intermediate heat exchange part 21 and the second
intermediate heat exchange part 22 can be a symmetrical
structure. The two side heat exchange parts 1 include a
first side heat exchange part 11 and a second side heat
exchange part 12, and the first side heat exchange part
11 and the second side heat exchange part 12 can be a
symmetrical structure. Therefore, by changing the struc-
ture of the heat exchange part of the heat exchanger of
the cassette type air conditioner, an air supply system of
the cassette type air conditioner can dissipate heat more
smoothly, thereby improving heat exchange efficiency,
saving more electric energy and enabling customers to
use better.
[0038] Optionally, the concave side of the intermediate
heat exchange part 2 can be smoothly connected with
the side heat exchange part on the side corresponding
to the concave side through an arc-shaped section. Since
the resistance of the air on a streamlined surface is rel-
atively small, the formation of vortices can be avoided.
Therefore, the resistance when the air flows is greatly
reduced, at the same speed of the air inlet, the air outlet
becomes smoother. Therefore, by changing the structure
of the heat exchange part of the heat exchanger of the

7 8 



EP 3 798 523 A1

6

5

10

15

20

25

30

35

40

45

50

55

cassette type air conditioner, an air supply system of the
cassette type air conditioner can dissipate heat more
smoothly, thereby improving heat exchange efficiency,
saving more electric energy and enabling customers to
use better.
[0039] It should be understood that, the present dis-
closure is not limited to the flowchart and structures de-
scribed above and shown in the accompanying drawings,
and various modifications and changes may be made
without departing from the scope. The scope of the
present disclosure is limited only by the appended claims.

Claims

1. A heat exchanger applied to a cassette type air con-
ditioner, characterized in that the heat exchanger
comprises:

two side heat exchange parts provided on two
sides and at an angle to each other; and
an intermediate heat exchange part provided
between the two side heat exchange parts,
wherein the intermediate heat exchange part
has a concave structure facing away from the
angle between the two side heat exchange
parts.

2. The heat exchanger according to claim 1, charac-
terized in that an angle between two concave sides
of the concave structure of the intermediate heat ex-
change part ranges from 90° to 141°.

3. The heat exchanger according to claim 1, charac-
terized in that a concave depth of the concave struc-
ture of the intermediate heat exchange part is 0mm
to 125mm.

4. The heat exchanger according to claim 1, charac-
terized in that a maximum width of the concave
structure of the intermediate heat exchange part is
127mm to 162mm.

5. The heat exchanger according to claim 1, charac-
terized in that a concave side of the intermediate
heat exchange part is perpendicular to the side heat
exchange part on a side corresponding to the con-
cave side.

6. The heat exchanger according to claim 1 or 5, char-
acterized in that a concave side of the intermediate
heat exchange part is smoothly connected with the
side heat exchange part on a side corresponding to
the concave side through an arc-shaped section.

7. The heat exchanger according to claim 1, charac-
terized in that a concave side of each side of the
intermediate heat exchange part and the side heat

exchange part on a side corresponding to the con-
cave side are of an integral structure.

8. The heat exchanger according to claim 1, charac-
terized in that the heat exchanger has a symmetri-
cal structure.

9. A cassette type air conditioner, characterized in
that the cassette type air conditioner comprises the
heat exchanger according to any one of claims 1 to
8, wherein the two side heat exchange parts of the
heat exchanger corresponds to an air inlet of the
cassette type air conditioner, and the intermediate
heat exchange part corresponds to an air outlet of
the cassette type air conditioner.
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