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" ATR CONDITIONER

3'_ BACKGROUND OF THE INVENTION
1. Field of the Inventlon

The lnventlon relates to an air conditioner capable of .

reducrng noise produced during rotation of a cross flow fan

- thereof.

2. Descrlptlon of the Conventional Art

'Flgures 6 to 9 are diagrams showrng a conventlonal air

' condltloner dlSClOSGd ln, e.g., Japanese Patent Unexamlned

' Publlcatlon'Hel—3531624/(1991).

In these figures, reference numeral 1 designates an air

conditioner body, which is of a wall type; 2, a heat exchanger

dispoSed'within the air conditioner bodY.l} and 3, a cross flow

fan drsposed in parallel to the heat. exchanger 2 inside the .

body 1. The air conditioner body 1 draws air in a room from an

inlet 4-by rotatron of the crxoss flow fan 3, heat-exchanges the

cair by passrng the alr through the heat exchanger 27 and blows

~out into the room from an outlet 5. The heat exchanger 2.

lncludes a pluralrty of juxtaposed frns 6 and coolant plpes 7

' passing through the plurallty of fins 6. The drawn_alr threads

its way through the_coolant pipes 7 among the plurality of
juxtaposee fins 6. On an edge portion of the fin 6 closest to
the cross flow fan 3 is a bend portion 6a fdrned by pressing
the same'pertion.to right and left in & olanar dlrectlon of L1=:

fin 6 as shown in Figure 7..
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Al R CONDI TI ONER
of« the I nvention -

BACKGROUND OF THE INVENTION 1. Field
The invention relates to an air condi.ti oner capabl e of

reduci ng noi se produced during rotation of a cross flow fan thereof.. 2.

- Description of the Conventional Art Figures 6 to 9 are diagrans show ng

a conventional air

. The operation of the air conditioner will be described

next. The air drawn from the inlet 5 by the rotation of the

cross flow fian 3 enters into the cross flow fan 3 after passing

fhrough the heat'exchangér 2. A vortex 8 such as shown in
Figure 8 is produced on the downstream side of each coolant
piée 7. As a .result, the wind speed of the air immediately
aftef the heat exchanger 2 drops localiy at each vortex 8 as
sﬁown in Figure 9. When the vortex 8, which marks a local drop
in the wind speed, has entered the cross flow fan 3, tﬁere is
a_cﬁange in_lift.gehe;atéd at each blade of the cross flow fan

3 to cause pressure pulsation, which in turn causes noise

during rotation of the cross flow fan (the noise being a

component whose frequency £ = n x N x %, where n is an integer
and N is the number of blades).

-,ﬂﬁﬁbwéig;; since the conventional air conditioner has the
bent potion 6a on the fan 6, the air 9 flowing through the bent
portion 6a goes behind the coolant pipe 7, suppressing the

vortexes 8 adjacent to the bent portion 6a. This causes a

vortexes 8 from entering into the cross flow fan 3. 2As a

result, the noise during the rotation of the cross flow fan 3
1

can be reduced.

To reduce the noise during the rotation of the cross flow
fan 3 in the thus constructed air'_conditioner, the heat
exchanger 2 and the cross flow f#n 3.must be separated by at

least a distance La, which is the length of the reducsd wortex
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conditioner disclosed in, e.g., Japanese Patent Unexam ned Publication
Heii- 3- 31624/ (1991). In these figures, reference nuneral 1 designates
an air _conditioner body, which is of-a wall type; 2, a heat exchanger

di sposed within the air conditioner body 1; and 3, a cross flow fan

di sposed in-‘parallel to the heat exchanger 2 inside the body 1. The air
conditioner body 1 draws air in a roomfroman- inlet 4 by rotation of the
cross flow fan 3, heat-exchanges the air by passing the air through the
heat exchanger 2, and blows out into the roomfroman outlet 5. The heat

exchanger 2"

-é.-eTherefp:e,hsnch distance has been the smallest possible
dietance beﬁween the heat.exchanger 2 and the cross flow fan 3
to make the alr ‘conditioner thin. The making of the air
conditloner thln by putting both components 2, 3 closer to each
other than that aggravates the no;se during the rotatlon of the

“cross flow fan 3.

" SUMMARY OF THE INVENTION
The 1nventlon has been made to overcome the above-mentioned
. problem. .Accordlngly, an object of the invention-is to prov1de
an air condltloner 1n which noise durlng ‘the rotation of the
cross flow fan can be reduced while achieving the thin
structure of the air condition even if the heat. exchanger and
the cross flow fan are arranged close to each other.

To achieve the above object, the invention is applied to an
air conditioner, in which bent portions are provided at edge
portions of a:plurality of fins jﬁxtaposed on a heat exchanger
respectively;. Each bent portion is;located at an edge portion
near a cross flow fan. The edge portion is of a coolant pipe
of the heat exchanger on the side of the cross flqw fan. The
bent portio?s are formed by bending ﬁhe edge peftEEAé'so as to
be in parallel to the coolant pipe and staggered along the
length of the coolant pipe.

Further, the invention is applied to an air conditioner, in
which a baffle plate is provided on edge portions, instead of
the staggering bent portions. The baffle plate is formed by
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I ncludes a plurality of juxtaposed fins 6 and cool ant pipes'7 passi ng

thwough the plurality of fins 6. The drawn air threads

Its way through the

cool ant pipes 7 anong the plurality of juxtaposed fins 6. On an edge
portion of the fin 6 closest to the cross flowfan 3 is a bend portion 6a

formed by pressing the sane portion to right and left
direction.of the fin 6 as’ shown in Figure 7.

in a planar

integrating a plurality of small plates. The small plates are

'sféggereﬂ along the length of the coolant pipe.

In the;invention, vortexes produced on the side of the
cross flow fan of the coolant pipe are deflected in accordance
with the distance and shape of the staggering bent portions.
That ié, the position at which each'vortex'enters the cross
flow fan can be changed by ghanging the distance and shape of
each bent portion. Therefore, a noticeable noise reduction
during the rotation of the cross flow fan can be implemented by

optimizing ‘the distance between vortexes in function of the

number of blades.

The above function can similarly exhibited when a baffle

_plate is used in place of the bent portions.

BRIED DESCRIPTION OF THE DRAWINGS

Figure 1 is a longitudinal sectional diagram showing an air

‘conditioner, which is an embodiment of the invention;

Figure 2 s a perspective view showing the main portion of

a heat exchanger of the embodiment;

Figure 3 is a diagram showing in detail vortexes of air

produced by a coolant pipe in the embodiment;
]

Figures 4A to 4D are diagrams showing sound pressure levels

in the embodiment;

Figure 5 is a persoective view showing an air conditioner,

which is another embodlmenu of the invention;
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The operation of the air conditioner will be described

Figure 6 1is a longitudinal sectional viéw showing a
conventional air conditioner;

Figure 7 is an enlarged perspective view of a bent section
of the fin shown in Figure 6;

Figure 8 is a detailed.diagram showing vortexes of air
produced by caolant piées ig:the cohventional air conditioner;
and

Figure 9 is a diagram showing a speed distribution of air
immediately;after the air has passed through the heat exchanger

in the conventional air conditioner.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

An embodiment of the invention will be described with
reference to the drawings.

In Figures 1 to 3, reference numerals 1 to 7 designate the
same components as those in the conventional air conditioner.
Reference numerals 6b ahd 6c designate an upper side bent
porti;n and a ipwer side bent portion provided on each of
fins 6.

The upper side bent portion 6b and the lower side bent
portion 6c|are arranged dn an edge poriion of each of the
plurality of fins 6. The edge portion is close to the cross
flow fan 3 and faces the cross flow fan 3 along‘the cooclant
pipe 7. As éhown in Figure 2, the bent portions 6b, §c &are

disposed in two groups, respectively. Each group consists of
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next. The air drawn fromthe inlet 5 by the rotation of the cross flow fan
3éenters into the cross flow fan 3 after passing through .the heat
exchanger 2. A vortex 8 such as shown in Figure 8 is produced on the
downstream si de of each coolant pipe 7. As a result, the wind speed of the
air inmedi ately -after the heat exchanger 2 drops lacally at each vortex 8
as shown in Figure 9. Wen the vortex 8, which marks a local drop in the
wi.nd speed, has entered the cross flowfan 3, there is a change in lift
generated at each bl ade of the cross flow fan

three portions and is staggered alongtthe:iength of the coolant
pipe 7.

The operatlon of the air conditioner of the invention will
be described next. The air drawn erm-the inlet 4 by the
rotation of the cross flow fan 3 passes through the heat
exchanger 2. Vortexes 8 of the air:prodﬁeed on the side of the
cross flow fan 3 of the coolant pipe'f'becomes as shown in
Figure 3. That is, the air threading ite way through each fin
6 having.an upper bent portion 6b foxrms a downward vortex 8b
tﬁat is defleeted downward relative te-the coolant pipe 7 as
shown by the broken llne, whereas the air threading its way
through each fln 6 havrng a lower bendlng portion 6c forms an
upward vortex 8c that is deflected upward relative to the
coolant pipe 7 as shown by the solid 1iﬁe} ' The downward vortex
8b and the upward vortex 8c are forme& repetitively along the
length of the coolant pipe 7 at a pitch'P equal to the pitch
between the group of upper bent portions 6b and the group of
lower bent portions 6c shown in Figureaz.

Figures 4A to 4D are time charté_showing noise during the
rotation of the cross flow fan 3 éredgped by interference
between the uéper vortex portion 8c and a blade 10a as weii as
between the iower vortex portien 8b end a blade 10b. The
blades 10a, 10b are two neighboring blaees of the cross flow
fan 3. |

The noise during the rot;tion is éreduced in the fcllowing

way by interference betwsen the blades and the vortexes. When .
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3 to cause pressure pulsation, which in turn causes noise during rotation
ot the cross flow fan (the noise being a conponent whose.frequency f = n x
N x Z, where nis an integer and N is the nunber of bl ades). However
since the conventional air conditioner has the bent potion 6a on the fan
6, the air 9 flowi ng-through the bent portion 6a goes behind the cool ant
pi pe 7, suppressing the "vortexes 8 adjacent to the bent portion 6a. This
causes a length L of each vortex 8 to be reduced to La, inpeding the
vortexes 8 fromentering into the cross flowfan 3. As a

each blade starts interfering with the corresponding vortex as
the cross flow fan 3 rotates, the flow velocity of the vortex
is decreased with time. This causes the angle of incidence of
the flow of the incoming vortex relative to the blade to
increase with time, causing a change in 1lift in the positive
direction. When each blade passes by the portion at which the
flow velocity of the corresponding vortex becomes lowest as the
cross flow fan 3 has further rotated, the flow velocity of the
vortex relative to the_ blade starts increasing with time,
~-causing the relative angle of incidence to decrease with time.
This in turn causes a change in éressﬁre in the negative
direction. h |
Therefore, as shown in Figures 4A to 4D, each time chart
shows a change in sound pressure from positive values to
negative values with respect to the time axis. Figure 4A shows
a change in sound pressure due to interference between the
blade 10a and the downward vortex 8b. Figure 4B shows & change
in sound produced due to interference between a portion
neighboring the blade 10a in the axial direction and the upward
vortex 8a, the blade 10a having inte:ﬁﬁﬁgd with the downward
vortex 8b }n Figure 4A. If the tiﬁe at which the.maximum
positi#e sound pressure is produced in the case of Figure 4B is
synchronized with the time at which the maximum negative sound
pressure is proched in the case of Figure 43, the produced
sound pressure is canceled due to interference betwesn both

sounds. ‘A time difference t;, is substantially egual to

i
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resulz,

r@duced.

the noise during the rotation of the cross flow fan 3
To reduce the noise during the rotation of the cross flow
fan 3 in the thus constructed air conditioner, the heat exchanger 2 and
the cross flow fan 3 nust be separated by at

the length of the reduced vortex

EO:Im /(nDN), where I, is the distance between the position at.

which the upward vortex Bc enter ﬁhe cross flow fan 3 and the
position atiwhich the downward vortex 8b enter the cross flow
fan 3, i.e.,ﬂthé distance betwéen_the:VOrtexes; and N is thé
number . of revolutions (rpm). The interference sound can be
réduéed to a significant degree by changing the distance
between the upper bent portion 6b and the lower bent portion 6c
as well as the shape thereof.

Figures 4C and 4D.éhow changes in sound pressure produced

by interference between the blade 10b and the downward vortex

8b and between the blade 10b and the upward vortex 8c, the

blade 10b being located after the blade 10a. As in Figures 4A

and 4B, the produced noise similarly decays if the distance

between vortexes I, is optimized. Furthermore, the sound

derived from the negative sound pressure of Figure 4B and the

sound derived from the positive sound pressure of Figure 4C can
also be r;duced by optimizing the relationship between the
number of blades ;nd the distance between vortexes I, so that
the interference sound between the blade 10a and the upward
vortex 8c is in phase with the interference sound between the
blade 10b a?d the 30wnward vortex 8b.

As described above, the vortexes 8b, Bc are deflected in
accordance with the distance between the bent portions 6b, 6c
and the shape thereof in the embodiment. Thus, the positions
at which the vortexes 8b, 8c enter the.cross flow fan 3 are

optimized so as to match the number cf blades.
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3 - 8. Therefore, such distance has been the snallest possible di stance
bet ween the ‘heat exchanger 2 and the cross flow fan 3

That is, the bent portions 6b, 6c in ﬁhe embodiment are
designed so that the interference sound between the blade 10a
and the vortex 8b, the interference sound between the blade 10a
and the vortex 8c, the:interference sound between the blade 10b
and the vortex 8b, apd_the intefferencé sQund between the blade
10b and the vortex 8c are 180° out of phase. As a result,
according to the air conditioner of the invention, tﬁe noise
due to the rotatiOn.cf the cross flow fan can be reduced
greatly. -

While each of the bent portions 6b, 6c is provided on an
:edge éortion of a fin 6 so as to staégeft the same advantage
canlbe obtained b& mounting such a baffle plate as shown in
Figure 5. That is, the baffle plate is formed integrally while
_ staggering a plurality of small piates 1la in the longitudinal
direction of the coolant pipe 7. Further, while each of the
bent portions 6b, 6c is provided on an edge portion of a fin 6
in the above embodiment, the same advantage may also be
prov1ded.Ly arranging projections lnstead of the bent portions.

As described in the foregoing pages, with the featured
‘construction of the air conditionér_df the invention, noise
reduction during the rotatioa of the cross flow fan can be
achieved even if the air conditioner is made thin in structure

by locating the heat exchanger close to the cross flow fan.
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to make the air conditioner thin. The making of the air conditioner thin
by putting both conponents 2,. 3 closer to each other than that aggravates

t he noi se during the rotatio_n_ of the <cross flow fan ﬂ"
SUMVARY OF THE | NVENTI ON The invention has been H’H I

. b . ban he
above-nentioned problem. Accordingly, an object of the |nven”ydl’ym

provide an a_l_ r condl ti oner in which noise during the rotation of t he

W'

1. An air conditioner comprlsing a cross flow fan and a
heat exchaqger,;said heat exchanger being located near and in
thé upstréarﬁ side of said croés f.l.ow fan so as to be in
.paraliel_ to said cross flow fan, said air conditioner
introdﬁCing air from an'iniét thereof by fotation of said cross

.fflow fan, said air belng subjected to heat exchange at said
. heat exchanger and belng then blown out of an outlet of said
_alr condltloner; whereln
| bent portibns_ére_provided at edge portions of a plurality
'pf'fins”juxtapdsed on said heat exchanger, respectively, each
bent ﬁbrtion béiné locéted at an edge portion near said cross
flow fan, said edge portion being of a coolant pipe of said
heét ekchaﬁger on the side of the cross flow fan, said bent
:portioﬁé'being'fofmed by bending the edge portions so as to be
tln parallel to the cooTant plpe and being staggered along the
B length o; the coolant plpe ” R

2. ~An air cond;tloner comprising a cross flow fan and &
heat exchangér; said heat exchanger being located near and in
‘the upét:eanx_side of said cross _flow fan so as to be in
parallel to _séid cross flow fan, said air conditiénét
LntroduCLng alr from an inlet thereof by rotation of said cross

. flow fan, said air being subjected to heat exchange at said

~

heat exchanger and being then blown out of an outlet of said

air conditioner; wherein
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cross flow fan can be reduced while achieving the thin

ai ¥ condition even if the heat exchanger and the cross f
arranged cl ose to each other. To achi eve the above o

structure of the —

AR R

invention is applied to an air conditioner, in which bent pottilond ase =
provi ded at edge portions of a plurality of fins juxtaposed on a heat
exchanger, respectively. Each bent portion is |ocated at an edge portion
near a cross flow fan. The edge porti-on is of a coolant pipe of the heat
exchanger, on the side of the cross flow fan. The bent portions are forned

by bending the edge portions so as to
} T

a baffle plate is provided on edge portions, the edge

portions not only being of a plurality of fins juxtaposed on

" the heat exchanger and near the cross flow fan, but also being

of ‘a coolant pipe of the heat exchanger on the side of the

cross flow fan, said baffle plate being formed by integrating

a plurality of small plates, said small plates being staggered

along the length of the coolant pipe.

3. An air conditioner comprising:

a cross flow fan disposed.in an air conditioner body;

a heat exchanger disposed in parallel to said cross flow

fan, said heat exchanger inclﬁding a plurality of juxtaposed

fins and a plurality of coolant pipes passing through said

fins, said heat exchanger carrying out heat exchanging by

‘rotation of said cross flow fan;

upper air flow deflecting means, provided at edge portions

of said juxtaposed fins of said heat exchanger, for deflecting

air flow to form a downward vortex;

lower air flow deflecting means, provided at edge portions

of said juxtaposed finshofhsaid heat exchanger, for deflecting

air flow to form a upward vortex;
1

wherein said first and second air flow deflecting means are

repetitively formed in parallel to said cooclant pipe and

staggered along the length of said coolant vipe.
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be in parallel to the coolant pipe and staggered along the Tlength of the

cool ant pi pe. - Further, the invention is applied to a
in which a baffle plate is provided on edge porti ons ﬂl"”mrﬂl,ﬂmimm
st aggeri ng _bent portions. The baffle plate is for

4. An air conditioner as claimed in claim 3, wherein
.first sound pressure is generated by interference between a
blade of sqld cross flow fan and said downward vortex due to
said upper air flow deflectlng means and second sound pressure
is generated by interference between said blade and said upward
Vortex due to said lower air flow deflecting means, seld first

and second sound pressures are reversed in phase thereby

produced sound is canceled.

5. An air conditioner as claimed in claim 3, wherein
first sound pressure is generated by interference between a
"blade of said cross flow fan and sald downward vortex due to
 said upper air flow deflecting means and third sound pressure
.is generated by interference between a.succeeding blade of said
blade and said upward vortex due to said lower air flow
deflecting means, said first and third sound pressures are

reversed in phase thereby produced sound is canceled.

6. An air conditioner substantially as herein described . --...
with reference to Figures 1 to 4D or Figure 5 of the accompanying

drawings.
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|ntegrat|ng a plurality of snall plates The smal |l plates are staggered
al.dng the length of the cool ant pi pe. In the invention, vortexes
produced on the.side of the cross flow fan of the cool ant pipe are
defl ected in accordance with the distance and shape of the staggering bent
portions. That is, the pesition at which each vortex enters the cross.flow
fan can be changed by changing the distance and shape of each bent porti on.
Therefore, a noticeabl e noise reduction during the rotation of the cross
flow fan can be i npl enented by optinizing the distance between vortexes in
function of the nunber of bl ades. The above function can simlarly
exhi bited when a baffle pirate is used in place of thé: bent portions.
SUMVARY OF THE | NVENTI ON It is an -obj®ct of the present invention to
anel i orate one or nore di sadvantages of the prior art. According to
one aspect of the present invention there is provided an air conditioner
conprising: a cross flow fan disposed in an air conditioner body; a heat
exchanger disposed parallel to said cross flow fan, said heat exchanger
including a plurality of juxtaposed fins and a plurality of cool ant pipes
passi ng through said fins and parallel to the fan, said heat exchanger,
carrying out heat exchange with air dr&B§ERACT

. 4

AIR CONDITIONER

An air conditioner, has bent portions 6b, 6c provided at edge portions
of a plurality of fins 6 .juxtaposed on a heat exchénger. Each bent portion
is located at an edge portion which is not only near a cross flow fan 3, but
also of a coolant pipe 7 of the heat 'excha.ngéf'bn the side of the cross flow
fan. The bent portions are formed by bending the edge portions so as to be
in parallel to the coolant plce and staggered alohg the length of the
coolant pipe. Thereby, the noise during the 6perat'i.on of the cross flow fan

of the air conditioner can be reduced

Figure 2.
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2 :
t.hrough it by rotation of said cross flow fan; and air flow deflecting
eans, generally parallel to the pipes, provided at downstream edge
portions of said juxtaposed fins of said heat exchanger downstream of a
cool ant pi pe and adj acent the fan, for deflecting the air flow,

" characterised in that the air flow deflecting means conprise in alternation
first defleécting neans and second defl ecting neans repetitively forned
parallel to said cool ant pipe:and staggered along the | ength of said

cool ant. pi pe, and the first and second defl ecti ng nmeans respectively
deflect the air flowin opposite directions t,o formrespective vortices
such that the vortex fornmed.by the first deflecting neans passes beside the

adj acent second defl ecting neans, and vi¢e versa. BRI EF
DESCRI PTI ON OF THE DRAW NGS Fi gu Ef is a |longitudinal sectional

di agram showi ng an air conditioner, h is an enbodi nent of the

i nvention; Figure 2 is a perspective view show ng the main portion of
a_heat exchanger of the enbodinent; - Figure 3 is a diagramshowing in

detail.vortexes of air produced by a cool ant pipe in the enbodi nent;
Figure 4A to 4D are di agrans owi ng sound pressure levels in the
enbodi nent ; Figure 5 f%f  pefspective view showing an air

condi tioner, which is angther enbodinment of the invention;
' |
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Fi,ure 6 is a longitudinal sectional view showing a conventional air

dondi ti oner; Figure 7 is an enl arged perspective view of a bent section
of the fin shown in Figure 6; Figure 8 is a detailed diagram show ng
vortexes of air produced by cool ant pipes in the conventional air

condi tioner; and Figure 9 is a diagram showi ng a speed distribution of
air .
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iqnédiately after the air has passed through the heat exchanger in the

‘cOnventional air conditioner. DESCRI PTI ON OF THE PREFERRED
“EMBODI MENTS An enbodi ment of the invention will be described with
reference to the draw ngs. In Figures 1:to 3, reference.nunerals 1 to

7 designate the sane conponents as those in the conventional air
conditioner. Reference nunerals 6b and 6c¢ designate an upper side bent

FIG. 6
. l?R/OR ART

FlG. 7
PRIOR ART

6a
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Al
pprtlon and a |l ower side bent portion provided on each of fins 6. The
Upper side bent portion 6b and the |ower side bent portion 6¢c are arranged
on an edge portion of each of the plurality of fins 6. The edge portion
is close to the cross flowfan 3 and faces the cross flow fan 3 along the
coolant pipe 7. As shown in Figure 2, -the bent portions 6b, 6c are
di sposed in two groups, respectively. Each group consists of

505

3 FIG. 8
PRIOR ART

FIG. 9
PRIOR ART

o | —AIR FLOW
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ATR CONDITIONER

i. BACKGROUND OF THE INVENTION
1. Field of the Invention

The invention relates to an air conditioner capable of
reducing noise produced during rotation of a cross flow fan
thereof.

2. Description of the Conventional Art

Figures 6 to 9 are diagrams showihg a conventional air
conditioner disclosed in, e.g., Japanese Patent Unexamined
Publication Hei~-3-31624/(1991).

In these figures, reference numeral 1 designates an air
conditioner body, which is of a wall type; 2, a heat exchanger
disposed within the air conditioner body 1; and 3, a cross flow
fan disposed in parallel to the heat exchanger 2 inside the
body 1. The air conditioner body 1 draws air in a room from an
inlet 4 by rotétion of the cross flow fan 3, heat-exchanges the
air by passing the air through the heat exéhanger 2, and blows
out into the room from an outlet 5. The heat exchanger 2
includes a élufality of juxtaposed fins 6 and coolant pipes 7
passing thr?ugh the plurality of fins 6. The drawn air threads
its way through the. coolant pipes 7 among the plurality of
juxtaposed fins 6. On an edge portion of the fin 6 closest to
the cross flow fan 3 is a bend portion 6a formed by pressing
the same portion to right and left in a planar direction of the

fin 6 as shown in Figure 7.



“three portions and is staggered along the Iength of the coolant pipe 7.

The operation of t . of the invention will be described

» next. The air dr-vﬂﬂﬁﬁ@ﬂmmﬁESHaﬁbt 4 by the rotation of the cross flow
fan 3 passes t hr oughrthe—treat—exgh nger 2. Vortexes 8 of the air produced
on the side of they Cr 3§ d;ﬁ&;aq of the eool ant pipe 7 becones as shown
in Figure 3. Thatji gl phre ding its way through each fin 6 having
an upper bent port on_ﬁb_LnLasmamdo ward vortex 8b that is deflected
downward relative jo the coolant pipe 7 as

2

The operation of the air conditioner will be described
next. The air drawn from the inlet 5 by the rotation of thé
cross flow fian 3 enters into the cross flow fan 3 after passing
through the heat exchanger 2. A vortex 8 such as shown in
Figure 8 is produced on the downstream side of each céolant
pipe 7. As a result, the wind speed of the air immediately
after the heat exchanger 2 drops locally at each vortex 8 as
shown in Figuﬁe 9. When the vortex 8, which marks a local drop
in the wind speed, has.entered the cross flow fan 3, there is
a change in lift generated at each blade of the cross flow fan
3 to cause pressure pulsation, which in turn causes noise
during rotatiop‘éf the cross flow fan (the.noise being a
component whose frequency £ = n x N x Z, where n is an integer
and N is the number of blades).

. However, éince the conventional air conditioner has the
bent potion 6a on the fan 6, the air 9 flowing through the bent
portion 6a goes behind the coolant pipe 7, suppressing the
vortexes 8 adjacent to the bent portion 6a. This causes a
length L of each vortex 8 to be reduced to La, impeding the
vortexes 8 ffbm éntering into the éross flow fan 3. As a
result, the‘noise during the rotation of the cross flow fan 3
can be reduced.

To reduce the noise during the rotation of the cross flow
fan 3 in the thus constructed air conditioner, the heat
exchanger 2 and the cross flow fan 3 must be separated by at

least a distance La, which is the length of the reduced vortex



shown by the broken line, whereas the air threading its way through each
fin 6 having a | ower bending portion 6¢c fornms an upward vortex 8c that is
- defl ected upward relative to the coolant pipe 7 as shown by the solid
line. The downward v0éé§§€ IFM?'aiEhegupmard vortex 8c are formed
repetitively along ﬁhgwligﬁgmhun'Lt e, cool ant pipe 7 at a pitch P equal to
the pitch between the group of uppger|bent portions 6b and the group of
| oner bent portions!6¢ ShpweGi 9% g rp 2. Figures 4A to 4D are tine
charts showi ng noi sé during the ;

| e e e

|
“ 3

I

8. Therefore, such distance has been the smallest possible
distance between the heat exchanger 2 and the cross flow fan 3
to make thg air conditioner thin. The making of the air
conditioner thin by putting both components 2, 3 closer to each
other than that aggravates the noise during the rotation of the

cross flow fan 3.

SUMMARY OF THE INVENTION

The invention has been.méde to overcome the above—mentioned
problem. Accordingly, an object of the invention is to prévide
an air conditioner in which noise‘during the rotation of tﬁe
cross flow fan can be reduced while achieving the thin
structure of the éir condition even if the heat exchanger and
the cross flow fan are arranged clo;é to each other.

To achieve the above object, the invention is applied to an
air conditioner, in which bent portions are provided at edge
portions of a plurality of fins juxtaposed on a heat exchanger,
fespectively. Each bent portion is located at an edge portion
near a cross flow fan. Thé edge portion is of a coolant pipe
of the heat exchanger on the side of the cross flow fan. The
bent portioTS are formed by bending the edge portions so as to
be in parallel to the coolant pipe and staggered along the
length of the coolant pipe.

Further, the invention is applied to an air conditiocner, in
which a baffle plate is provided on edge portions, instead of

the staggering bent portions. The baffle plate is formed by



rotatlon of the cross flow fan 3 produced by mterference bet ween {
upper vortex port; 10a as well as f
‘vortex portion 8b| MEPLACEMENSHBE | The bl ades 104
nei ghbori ng bl adek DT the cross fl fan 3. The

rotation is produfef fg9el oWijng way by i nterference betweenthe
bl ades and the voft =xes W '

integrating a plurality of small plates. The small plates are
staggered along the length of the coolant pipe.

In the iinvention, vortexes produced on the side of the
cross flow fan of the coolant pipe are deflected in accordance
with the distance and shape of the staggering bent portions.
That ié, the p¢sition at which each vortex enters the cross
flow fan cén be changed by ghanging the distance and shape of
each bent portion. Therefore, a noticeable noise reduction .
during the rotation of the cross flow faﬁ can be implemented by
optimizing the distance between vortexés in function of the
number of blades.

The above function can similarly exhibited when a baffle

plate is used in place of the bent portions.

BRIED DESCRIPTION OF THE DRAWINGS

Figure 1 is a longitudinal sectional diagram showing an air
conditioner, which is an embodiment of the invention;

Figure 2 s a perspective view showing the main portion of
a heat exchanger of the embddimentg

Figure 3 is a diagram showing in detail vortexes of air
produced bx a coolant pipe in the embodiment;

'Figﬁres 47 to 4D are diagrams shdwing sound pressure levels
in the embodiment}

Figure 5 is a perspective view showing an air conditioner,

which is another embociment of the invention;

et Has Been Replaced
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7 each bl ade starts interfering with the corresponding vortex as the
cross flow fan 3 rotates, the flow velocity of the vortex
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Figure 6 is a longitudinal sectional view showing a
conventional air conditioner;

Figure 7 is an enlarged perspective view of a bent section
of the fin shown in Figure 6;

Figure 8 is a detailed.diagram showing vortexes of air
produced by coolant pipes in fhe cdnventional air conditioner;
and

Figure 9 is a diagram showing a speed distribution of air
imﬁediately after the air has passed through the heat exchanger

in the conventional air conditioner.

DESCRIPTION OQF THE PREFERRED EMBODIMENTS

An embodiment of the invention will be described with
reference to the drawings.

In Figures 1 to 3, reference numerals 1 to 7 designate the
same components. as those in the conventional air conditioner.
Reference nume;ais 6b and 6c designate an upper side bent
portion and a.lpwer side bent poftion provided on each of
fins 6.

The upper side bent portion 6b and the lower side bent
portion Ec|are arranged 6n an edge éortion of each of the
plurality bf fins 6. The edge portion is close to the cross
flow fan 3 and faces the cross flow fan 3 along the coolant
pipe 7. As shown in Figure 2, the bent portions 6b, 6c are

disposed in two groups, respectively. Each group consists of



is decreased with time. This causes the angle of

the incom ng vortex
.change in lift in thi
portion at which the
| owest as the cross
the vortex relative

f
t

el d¥Ection. Wen each bl ade passes by the
| ow vel ocity pf: the correspondi ng vortex becones
oW T &0WB319%4s further rotated, the flow velocity of

i nci dence of the fl ow of

I ncrease with tinme, causing a

relative angle of intidence to décréase with time. This

change in pressure in.the negative

b the bl ade stiarts increasing with tinme, causing the

in turn causes a

three portions and is staggered along the length of the coolant
pipe 7..

The opexation of the air conditioner of the invention will
be described next. The air drawn from the inlet 4 by the
rotation of the cross flow fan 3 passes through the heat
exchanger 2. Vortexes 8 of the air produced on the side of the
cross flow fan 3 of the coolant pipe 7 becomes as shown in
Figure 3. That is, the air threading its way through each fin
6 having an upper bent portion 6b forms a downward vortéx 8b
that is deflected downward relative to the coolant pipe ;7 as
shown by the broken line, whereas the air threading its way
through each f;n 6 having a lower bending portion 6c forms an
upwdrd vortex 8c that is deflected upward relative to the
coolant pipe 7 as shown by the solid line. The downward vortex
8b and the upward vortex B8c are formed repetitively along the
length of the coolant pipe 7 at a pitch P équal to the pitch
between the group of upper bent portions 6b and the group of
lower bent portions 6c shown in Figure 2. -

Figures 4A to 4D are time charts showing noise during the
rotation of the cross flow fan 3 produced by interference
betyeen the upper vortex portion 8c and a blade 10a as well as
between th; lower vortex portion 8b and a blade 10b. The
blades 10a, 10b are two neighboring'bla&es of the cross flow
fan 3.

The noise during the rotation is produced in the following

way by interference between the blades and the vortexes. When



di recti on.

Therefore, as shown in Figures 4A to 4D, each tine chart
shows a change in sound pressure frompositive values to

negati ve val ues

"W th respect t 'HE?LAGEM&HXSEEETFI gure 4A shows a change in sound pressure

due to interferle bl ade 10a and t he downward vortex 8b.

Fi gure 4B shows ch : qurld produced due to interference between a
o84 ROV, HBec°

portion

nei ghbpr
vortex 8a,
Fi gure 4A.

bl ade _10a_having i

he tinme at which ¥ he nmaxi mum

7

each blade starts interfering with the corresponding vortex as
the cross flow fan 3 rotates, the flow velocity of the vortex
is decrease@ with time. This causes the angle of incidence of
the flow of the incoming vortex relative to the blade to
increase with time, causing a change in lift in the positive
direction. When each blade passes by the portion at which the
flow velocity of the corresponding vortex becomes lowest as the
cross flow fan 3 has further rotated; the flow velocity of the
vortex relative to the blade starté increasing with time,
causing the relative angle of incidenée to decrease with time.
This in turn causes a change in pressure in the negative
direction.

Therefore, as shown in Figures 4A to 4D, each time chart
shows a change in sound pressure from positive wvalues to
negative values with respect to the time axis. Figure 4A shows
a change in sound pressure due té interference between the
blade 10a and'the downward vortex 8b. Figure 4B show; a change
in sound produced due to interference between a portion
neighboring the blade 10a in the axial direction and the upward
vortex 8a, the blade 10a having interfered with thé downward
vortex 8b }n ?igure 4A. If the time at which the maximum
positive sound pressure is produced'in the case of Figure 4B is
synchronized with the time at which the maximum negative sound
pressure is pfoduced in the case of Figure 4A, the produced
sound pressure is canceled due to interference between both

sounds. A time difference t; is substantially equal to

10a in the axial direction and the upward
nterfered with the dowmmward vortex 8b

in



) positive sound pre‘sgpp—cm:&id in the case of Figure 4B is
synchroni zed w thjt & LAG, £-dl_Whi"Ch{the maxi mum negative sound pressure is
- produced in the Casef of Figure 4Aj the produced sound pressure is canceled

due to interferendge bg; weemy 0994 | spunds. Atine difference tferr] is
substantial ly eqtaﬂ to :

ol s v o U ——————_n e

60 Lp /(wDN), where L, is the distance between the position at
which the upward vortex 8c enter the cross flow fan 3 and the
position atiwhich the downward vortex 8b enter the cross flow
fan 3, i.e., the distance between the vortexes; and N is the
number . of revolutions (rpm). The interference sound can be
reduced to a significant degree by changing the distance
between the upper bent pﬁrtion 6b and the lower bent portion 6c
as well as the shape thereof.

Figures 4C and 4D show changes in sound pressure produced
by interference between the blade 10b and the downward vortex
8b and between the blade 10b and the upward vortex 8c, the
blade 10b being located after the‘blade 10a. As in Figures 4A-
and 4B, the produced noise similarly decays if the distance
between vortexes Ip is optimized. Furthermore, the sound
derived from the negative sound pressure of Figure 4B and the
sound -derived from the positive sound pressure of Figure 4C can
also be reduced by optimizing the relationship between the
number of blades and the distance between vortexes Ip so that
the interference sound between the blade 10a and the upward
vortex 8c is in phase with the inferference sound between the
blade 10b apd the downward vortex 8b.

As described above, the vortexes 8b, 8c are deflected in
accordance with the distance between the bent portions 6b, 6c
and the shape thereof in the embodiment. Thus, the positions
at which the vortexes 8b, 8c enter the cross flow fan 3 are

optimized so as to match the number of blades.



8 60 LD /([err]DN), where L[err] is the distance between the position
at  which the upward vortex 8c enter the cross flow fan 3 and the position
—at which the downward vortex 8b enter the cross flow
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That is, the bent portions 6b, 6c in the embodiment are
designed so that the interference sound between the blade 10a
and the vortex 8b, the interference sound between the blade 10a

.and the vortex 8c, the interference sound between the blade 10b
and the vortex 8b, and the interfereﬂce sound between the blade
10b and the vortex B8c are 180° out of phase. As a result,
according to the air conditioner of the invention, the noise
due to the rotation.of the cross flow fan can be reduced
greatly.

While each of the bent portioné 6b, 6c is provided on an
edge portion of a fin 6 so as to stagger, the same advantage
can be obtained by mounting such a baffle plate as shown in
Figure 5. That is, the baffle plate is formed integrally while

] sfaggering a plurality of small piates ila in the longitudinal
direction of the coolant pipe 7. Further, while each of the
bent portions 6b, 6¢c is provided on an edge portion of a fin 6
in the above embodiment, the same advantage may also be
provided by arranging projections instead of the bent portions.

As described in the foregoing pages, with the featured
construction of the air condition;r of the invention, noise
reduction during the rotation of the cross flow fan can be
achieved even if the air conditioner is made thin in structure

by locating the heat exchanger close to.the cross flow fan.



*fan 3, i.e., the distance between the vortexes; and Nis the nunber of
revolutions (rpm). The interference sound can be _reduced to a S|gn|f|cant

degree by changlng t he di stance between the uppenf Q&p -

Iﬁmer Eent 1 as the shape theredf.

show changed I SIEEQT [

10b and the_d?EPQEENENW

vortex 8c, tlh

4A

mg | ocated after the blade—210a.— A6n+ﬂ—F+gures
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WHAT IS CLAIMED IS:
1. An air conditioner comprising a cross flow fan and a

heat exchanger, said_heat exchanger being located near and in
the upstream side of said cross flow fan so as to be in
parallel to said cross flow fan, said air conditioner
introducing air from an inlet thereof by rotation of said cross
flow fan, said air being subjectéd to heat exchange at said
heat exchahger and being then biown out of an outlet of said
air conditioner; wherein

bent portibns are provided at edge portions of a plurality
qf fins juxtaposed on said heat exchanger, respectively, eaéh
bént portion being located at an edge portion near said cross
flow fan,_said edge portion being of a coolant pipe of said
heat exchénger on the side of the cross flow fan, said bent
portions being formed by bending the edge portions so as to be
in parallel to the coolant pipe and being staggered along the
length of the coolént pipe.

2. An air.cohditioner comprising a cross flow fan and a
heat exchanger, said heat exchanger being located near and in
the upstream side of said cross flow fan so as to be in
parallel t? said . cross flow fan, said air conditiéner
introducing air from an inlet thereof by rotation of said cross
flow fan, éaid air being subjected to heat exchange at said
heat exchanger and being then blown out of an outlet of said

air conditioner; wherein

his Sheet Has Been Replaced
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and 4B, the produced noise sinmlarly decays if the distance between
vortexes LD is optim zed. Furthernore, the sou
negative sound pressure of Figure 4B and the sou R

it Tre-T [ i | [\ y ) ]
positive s Fﬁ@ﬁ&@%ﬂiTﬁégégflgure 4C can al so be|r s, ghl.ng t he

rel ati onshi nhunber of blades and th
vortexes L[erf] so that thie finterference sound bet ween T

the upward | vprtex NGV 1996 nj phase with the interference Sound et ween the

]
bl ade 10b a é t he downward Voftex 8b. As descri bed S
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a baffle pléte is provided on edge portions, the edge
portions not only being of a plurality of fins juxtaposed on
the heat excthanger and near the cross flow fan, but also being
of 'a coolant pipe of the heat exchanger on the side of the
cross flow fan, said baffle plate being formed by integrating
a plurality of small plates, said small plates being staggered

along the length of the coolant pipe.

3. An air conditioner comprising:

a cross flow fan disposed in an air conditioner body;

a heat exchangeF disposed in parallel to said cross flow
fan, said heat_excﬂanger including a plurality of juxtaposed
fins and a plurality of coolant pipes passing through said
fins, said heat exchanger cérrying out heat exchanging by
rotation of said cross flow fah;

upper air flow deflectiné means, proyided at edge portions
of said juxtaposed fins of said heat exchanger, for deflecting
air flow to form a downward vortex;

lower air flow deflecting means, provided at edge portions
of said juxtaposed fins of said heat exchanger, for deflecting
air flow tq form a upward vortex;

wherein said first and second air flow deflecting means are
repetitively formed in parallel to said coolant pipe and

staggered along the length of said coolant pipe.

This Sheet Has Been Replaced
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accordance wth the di stance between the bent portions 6b, 6c and the
shape thereof in the enbodi nent. Thus, the positions at which the vortexes

- 8b, 8c enter the cross flow fan .3 are optim zed so natch the nunber -
of bl ades. ==
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4, An air conditioner as claimed in claim 3, wherein
first sound pressure is generated by interference between a
blade of sgid cross flow fan and said downward vortex due to
said upper air flow deflectiﬁg means and second sound pressure
is generated by inteéference between said blade and said upward
vortex due to said lower air flow deflecting means, said first
and second sound pressures are reversed in phase thereby

produced sound is canceled.

5. An air conditioner as claimed in claim 3, wherein
first sound pressure is generated by interference between a
blade of said cross flow fangand ;aid downward vortex due to
said upper air.flow deflecting means and third sound pressure
is generated by interference between a.succeeding blade of said
blade and said upward vortex dué to said lower air flow

deflecting means, said first and third sound pressures are

reversed in phase thereby praduced;sound is canceled.

6. An air conditioner substantially as herein described
with reference to Figures 1 to 4D or Figure 5 of the accompanying

drawings.
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9 That is, the bent portions 6b, 6¢c in the enbodi ment are designed
so that the i etween the blade 10a and the vortex 8b,

< the interferenkcREPLACEMENT BHER tlhe bl ade 10a and the vortex 8c, the
I nterference spumd—HerWEeEN t h | ade 10b -
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ABSTRACT

ATIR CONDITIONER

An air conditioner, has bent pjortion.s‘ 6b, 6¢c provided at edge portions
of a plurality of fins 6 juxtaposed on a.‘h-eat exchanger. Each bent portion
is located at an edge portion which is not.only near a cross flow fan 3, but
also of a coolant pipe 7 of the heai: exch_anger. on the side of the cross flow
fan. The bent portions are formed By bending the edge portions so as to be
in parallel to the coolant pipe and staggéred along the length of the
coolant pipe. Thereby, the noise during the operation of the &ross flow fan

of the air conditioner can be reduced

Figure 2.



and the vartex 8h, and the interference sound between the blade 10b and
{ he vor tieReBeacEVENT8OfEnr | out of phase. As a result, according to the
ai r condi tg-ener—ef-the—snyention, the noise due to the rotation of the
cross fljov f&g SQ be reduced greatly. Wi | e each of the bent
portiong gb,“6éc 'Bgévid d on an edge portion of a fin 6 so as to

st agger,; tihe sane advan a?e can be obtained by nounting such a baffle

plate ag shown in Figurei5. That is, thegsbaffle plate is formed integrally
whi | e o

[@))

FIG. 1




staggering a pi (IR MW%W §H§5I pI ates l1lla in the longitudinal direction
of the cool ant} p} pe 7. Furtheri, while each of the bent portions 6b, 6¢c is
provided on anl eHg@ PROV W90f fin 6 in the above enbodi nent, the sane
advant age may pl o be providdd |by arrangi ng projections instead of the
bent portions. ed in the foregoing pages, with the featured
construction of _the air conditigner of 2/ invention, noise reduction
during the rotation of the cross flow fan can be achieved even if the air
conditioner is made thin in structure by locating the heat exchanger cl ose
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1. An air conditioner
din an air conditioner body;
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a heat exchanger disposed parall el

exchanger
cool agnt 1pES"pass1n
exchjndég“ééf el éﬂ%%i
of said cross flow fan;
to thevplgesh&gr gk d4d
of sal heat exchangse r
for deflecting-the~
deflqgtypgmneanswggnprl

.hr ough
heat exchange with air
and air flow defl-ecting neans,
at downstream edge portions of said juxtaposed

to said cross flow fan

to the fan,
drawn through it by rotation
general ly parallel

sai d heat

including a plurality of juxtaposed fins and a plurality of
said fins and parall el

sai d heat

fins

dommstrean1qy5a cool ant pi pe and adj acent the fan,
characterised in that the air flow

flow
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defl ecti ng means and second defl ecting neans repetitively fornmed parallel
to said coolant pipe and staggered along the |ength of said cool ant pipe,
and the first and second gCting neans respectively deflect the air

' YR Te P 'SHEED form respective vortices such that the
vort ex forned’bl TATE ] | #cti ng means passes beside the adjacent
second deflectit , and &i‘e ver sa. 2. An air conditioner as
_ : fergt sound pressure is generated by
i nterference Hetween a bl ade o bsaid cross flow fan and a first vortex due
to said first ~air fIOM/deerctlng mearfiySand second sound pressure is

generated by interference
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defl ecting means, and 5
said first and second sound pressures are revers B ,
produced sound is cancell ed. 3. An air con |tioner
claiml or 2, wherein first sound pressdre is

mtegratmg a plurality of small plates. The small plates a

the coolant pipe.

In the invention, vortexes produced on the side of the cross flow fan of the coolant

" pipe are deflected in accordance with the distance and shape of the staggering bent

portions. That is, the position at which each vortex enters the cross flow fan can be

changed by changing the distance and shape of each bent portion. Therefore, a

noticeable noise reduction during the rotation of the cross flow fan can be implemented
by optimizing the distance between vortexes in function of the number of blades.

The above function can similarly exhibited when a baffle plate is used in place of
the bent portions.

_ SUMMARY OF THE INVENTION

It is an object of the present invention to ameliorate one or more disadvantages of

 the prior art. _

According to one aspect of the present invention there is provided an air
conditioner comprising: a cross flow fan disposed in an air conditioner body; a heat
exchanger disposed parallel to said cross flow fan, said heat exchanger including a
plurality of juxtaposed fins and a plurality of coolant pipes passing through said fins and
parallel to the fan, said heat exchanger, carrying out heat exchange with air drawn

through it by rotation of said cross flow fan; and air flow deflecting means, generally

parallel to the pipes, provided at downstream edge portions of said juxtaposed fins of
said heat exchanger downstream of a coolant pipe and adjacent the fan, for deflecting the
air flow: characterised in that the air flow deflecting means comprise in alternation first
deflecting means and second deflecting means repetitively formed parallel to said coolant
pipe and staggered along the length of said coolant pipe, and the first and second
deflecting- means respectively deflect the air flow in opposite directions to form
respective vortices such that the vortex formed by the first deflecting means passes
beside the adjacent second deflecting means, and vice versa.
BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a longitudinal sectional diagram showing an air conditioner, which is an
embodiment of the invention; '

Figure 2isa perspective view showing the main portion of a heat exchanger of the
embodiment; . '

Figure 3 is a diagram showing in detail vortexes of air produced by a coolant pipe
in the embodiment;

Figure 4A to 4D are diagrams showing sound pressure levels in the embodiment;

Figure 5 is a perspective view showing an air conditioner, which is another
embodiment of the invention;
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generated by interference between a blade of said c
first vortex due to said first air flow deflectin 3 Nt
pressure is generated by interference between a syc .

fan and a second vortex due to said secgnd air flo
said first and third sound pressures are " reversed iln phgébDﬁﬂé”Qby

w fan and a
Jound
sai d
defl ecting nmeang, and

produced sound is cancell ed. 4. An air conditijo as clainedfip claim

1, 2 or 3 in which the air flow deflecting neans
provi ded at edge portions of the plurality of fins,

re bent portions
Sare—bert—portjpns

bei ng fornmed by bendi ng the edge po_rt(i:pmnv[so as to formbent -portions—.

paral | el

O R |

1.  An air conditioner comprising:
a cross flow fan disposed in an air conditioner body;

a heat exchanger disposed paralle]l to said cross flow fan, said heat exchanger
including a plurality of juxtaposéd 'ﬁns-and a plurality of coolant pipes passing through
said fins and parallel to the fan, said heat exchanger carrying out heat exchange with air
drawn through it by rotation of said cross flow fan; and air flow deflecting means,
generally parallel to' the pipes, provided at downstream edge portions of said juxtaposed
fins of said heat ex.changer downstream of a coolant pipe and adjacent the fan, for

deflecting the air ﬂo{vv;

characterised in that the air flow deflecting means comprise in alternation first
deflecting means and second deflecting means repetitively formed parallel to said coolant
pipe and staggered along the length of said coolant pipe, and the first and second
deflecting means respectively deflect the air flow in opposite directions to form
respective vortices such that the vortex formed by the first deflecting means passes

beside the adjacent second deflecting means, and vice versa.

2. Anair conditioner as claimed in claim 1, wherein first sound pressure is generated
by interference between a blade of said cross flow fan and a first vortex due to said first
air flow deflecting means and second sound pressure is generated by interference

between said blade and a second vortex due to said second air flow deflecting means, and



to the cool ant pipe and being sﬂﬂ!ﬂﬂi’ﬂglmﬂmmme | JREPLAGEMENT SHER PL

5. An air conditioner® ai Z Oor 3 1n I g
air flow deflecting neans are f or med y D Oaf e. pliatje gfﬁggeﬁ ?n t e
edge portions, said baffle plate being 1formsd by intggr a 8 urfal}i
of small plates, said small plates bei n1g staggered jal  ¢f
cool ant pi pe.

said first and second sound pressures are reversed in phase whereby produced sound is

cancelled.

3.  An air conditioner as claimed 1n claim 1 or 2, wherein first sound pressure is
generated by interference between a blade of said cross flow fan and a first vortex due to
said first air flow deflecting means and third sound pressure is generated by interference
between a succeeding blade of said fan and a second vortex due to said second air flow
deflecting means, and said first and third sound pressures are reversed in phase whereby

produced sound is cancelled.

4.  An air conditioner as claimed in claim 1, 2 or 3 in which the air flow deflecting
means are bent portiohs provided at edge portions of the plurality of fins, said bent
portions being formed by bending the edge portions so as to form bent portions parallel

to the coolant pipe and being staggered along the length of the coolant pipe.

5.  An air conditioner as claimed in claim 1, 2 or 3 in which the air flow deflecting
means are formed by a baffle plate provided on the fin edge portions, said baffle plate
being formed by integrating a plurality of small plates, said small plates being staggered

along the length of the coolant pipe.
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6.  An air conditioner substantially as hereinbefore described with reference to figures

1 to 4D; or figure 5 of the accompanying drawings.



