1 5SEP 2006 - 1 AIR CONDI TIONER BACKGROUND OF THE I NVENTION - 1. Field of
the Lnvention This invention relates to a nultiroomair conditioner -pr
heat - punp type air conditioner for blow ng out heat-exchanged air. gSSEPZ%ﬁ
Description of Related Art In the air conditioner, there has been known a -
multiroomair conditioner in which plural indoor units each having an

I ndoor heat-exchanger and an el ectric expansion valve are linked in

parallel to a. single outdoor unit having a conpressor and an outdoor

heat - exchanger.- This type of air conditiqnﬁr_is disclosed in U S Patent

No. 5,222,371, for exanple. In this type of air conditioner, condensed
liquid refrigerant is frequently tﬁgﬁp@ng&TgaNgﬁdoor heat exchanger when
an electric expansion valve is conpletely closed at the stop time of a room
heating operation or the like. Therefore, the air <conditioner falls into a
gas-lacking state, and thus reduction in capacity is unavoidable. In order
to avoid this problem even pherRcRUENDOOM hEEt INYEN@EENation i s ceased, the
electric expansion valve is kept opened wth smaller opening degree than

t hat duringlt.he Fdeddhedt ithg dpeeation, thereby preventing the trap of the
refrigerant in the indoor heat-exchanger when the room heating operation is
ceased. 1 5. SEP ?bde invention relates to a multiroom ailr conditioner or

heat-pump type air conditioner for blbwing out heat-exchanged
air. | |
2. | Description of Related Art

In the air conditioner, there has been known a multirbom air
conditioner in which plural indoor units each having an indoor
heat-exchanger and an electric expansion valve are linked in
parallel to. a. single outdoor unit having a compressor and an_ .
outdoor heat-exchanger. This type of air conditioner is disclosed
in U.S. Patent No. 5,222,371, for example.

In this type of air conditioner, condensed liquid
refrigerant is frequently trapped in an indoor heat exchanger
when an electric expansion valve is completely closed at the stop
time of a room heating operation or the like. Therefore, the air
conditioner falls into a gas-lacking state, and thus reduction
in capacity is unavoidable. In ﬁrder to avoid this problem, even
when the room heating operation is ceased, the electric
expansion valve is Kept opened with smaller opening dégree than
that during the room heating operation, thereby preventing the

trap of the refrigerant in the indoor heat-exchanger when the

room heating operation is ceased.



- 2 As described above, the electric expansion valve is kept sonewhat
opened, so that the sound of refrigerant occurs in t he expansi on va1Fngqm5
i nduce noise. Particularly with respect to the electric expansion va

t he val ve opening degree of the electric expansion valve is controlled by
an electric notor (pulse notor), and thus there is a fact that it is
difficult to accurately set the valve opening degree to a desired val ue due
to a rotation error of the notor, etc. In addition, there is another fact
that gas-liquid mxed refrigerant flows tgrough the expansion val ue during
t he room heating operation and during the® stop of the room heating
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extrenely magni
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conditioner 1n which refrigerant |l owed to flow i I ndoor

heat - exchagggangyen ﬁl&&%éiﬁ&u&énﬁoﬁéefi HROMASad Y witherakpent! tK&he
during the heating operation, whereby occurrence of "noise of refrigerant is

suppr essedeD@ttoid Y Sippindiftar r ealveheathadg wilerat iopeningredégiard, obutehal so
when the room heating operation is stopped, and reduction in air
condi ti oniabectphci txpansipheveadiiwsd. idnaidretrailljert bof drheepeesedt mawemrt i on
is to provide an air conditioner having a conpact heat-exchanger having
excel | ent (pGlSBEPMAONG), Ind thus there is a fact that it is difficult to
accurately set the valve opening degree to a desired value due
(, to a rotation error of the motor, etc. In addition, there is
)
: another fact that gas-liquid mixed refrigerant flows thrcugh the
expansion value during the room heating operation and during the
stop of the room heating operation. The sound (noise) of the

refrigerant as described above is extremely- magnified by a. .

multiplied effect of these facts.

SUMMARY OF THE INVENTION

An object of the present invention is to provide an air
_ conditioner in which refrigerant is allowed to flow into an
(:] indoor heat-exchanger even at the stop time of a room heating
operation like during the heating operation, whereby occurrence
of noise of refrigerant is suppressed not only when the rocm
heating operation is performed, but also when the room heatinrg
operation is stopped, and reduction in air condifioning capacity

is prevented.
Another object of the present invention is to provide an air

conditioner having a compact heat-exchanger having excelient



capacity accommodated in a main body on which a conventional heat-exchanger
I's nounted, to thereby mnim ze cost-up of the air conditioner, but -
maxi m ze a heat-exchange performance of the air conditioner. In or der! 3-8EP 2006
attain the above objects, according to a first aspect of the present

I nvention, the opening degree of the electric expansion valve of an indoor
unit when a room heating operation is stopped is set to be smaller than that
when the room heating operation is carried out, and a pressure reducer is

I provided in parallel to the electric expansion valve. The resistance val ue
of the pressure reducer is set to be small®&r than the resistance val ue
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Is guided 1n larger anount to the pressure reducer than to the electric

expansi on Vabry®i ¥ieier heou® dia-igatid @ BpatakkeRangeShepBedmanees ébathd R r
noi se of the refrigerant which is mainly i nduced due to the flow of the

refrigerantcondotidreerexpansi on val ve can be reduced. Further, according to

a second aspect of the present invention, the openikng degree of the

el ectric expansibn amer tovetaimecha@hdwatdhieaper stidagrding any iediost i s

set to be larger to thereby | ower a pressure-reducing resistance value of 1

5 SEP 2006 aspect of the present invention, the opening degree of the

| _ electric expansioh valve of an indoor unit when a room heating

o operation is stopped is set to be smaller than that when the room

(“’ heating éperation is carried out, and a pressure reducer is
provided in parallel to the electric expansion wvalve. The
resistance value of the pressure reducer is set ;o be smaller

.- than the resistance value corresponding to the opening degree of
the electric expansion valve when the room heating operation is
stopped.

According to the firsf.aspect of the present invention,
refrigerant flowing out from the indcor heat exchanger is guided
in larger amount to the pressure reducer than to the electric

(:f expansion valve when the room heating operation is stopped, so
that the noise of the refrigerant which is mainly induced due to
the flow of the refrigerant into the expansion valve can be
reduced.

Further, according to a second aspect of the present
invention, the opening degree of the electric expansion valve

when the room heating operation is carried out is set to be

larger to thereby lower a pressure-reducing resistance value of



the el ectric expansion valve, and an auxiliary pressure reducer for
conpensating for the lowering of the pressure-reducing resistance value is
provided in a liquid pipe which links the electric expansion val ve amdtohyag
out door heat exchanger to each other and is |ocated in the indoor unit.
Accordingly, after the refrigerant flow ng out fromthe indoor heat
exchanger in the C heat operation is passed through the electric expansion
val ve whose pressure-reducing resistance value is | owered, the pressure of
the refrigerant is reduced again in the auxiliary pressure reducer.
According to a third aspect of the present invention, at |east one of both
end plates of the heat exchanger is extended in the width direction of a
ventilation path (roon), and the distance between the both end pl ates of

t he heat exchanger is set to be substantdally equal to the width of the
ventilation path. Therefore, even when the heat exchanger is designed to be

shorter C ¥3fileSHidhh Hhansgivh e + kedudd RUFHEREY ARGSSHED fr

the heat e changﬁr can _he eagily fixed to the veptilation path

wi th the
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the both epdhdd aneSik 25EBt8808n £he indoor unit. Accordingly, after the
refrigerant flowing out from the indoor heat exchanger in the
C ' heat operation is passed through the electric expanéion valve
whose pressure-reducing resistance value is lowered, the pressure
of the refrigerant is reduced again in the auxiliary pressure
reducer. |
According to a third aspect of ‘the present invention, at
least one of both end plates of the heat exﬁhanger is extended
in the width dire.ction of a ventilation' path (room), and the
distance between the both end plates of the heat exchanger is set
to be substantially equal to the width of the ventilation path.
Therefore, even when the heat exchanger is designed to be shorter
C in its width direction than the width of the ventilation path,
fhe heat exchanger can be easily fixed to the wventilation path
with the extended end plate. |
Further, the inside of a main body is partitioned into a
ventilation path room and an electrical-equipment room by a
partition plate, and one of both end plates of the heat exchanger
accommodated in the wventilation path room, which is located at

the electrical-equipment room side, is extended so that the

apparent width of the heat exchanger between the both end plates



thereof is substantially equal to the wdth of;the ventilation path.
Therefore, electrical equipnments (parts) in the electrical- equipnment room
suffer little heat effect (radiation heat) from the heat exchanger,jangpzmﬁ
t hus the equi pnments can be prevented from being damaged by the heat
exchanger. Still further, a closing nenber is filled in a space which is
defined by the extended end C plate and the wall surface of the ventilation
path to allow gas to snmoothly flow through the ventilation path, so that
noi se or unpleasant sound hardly occurs. According to a fourth aspect of
the present invention, the air conditioner for blow ng heat-exchanged air
froma bl owout port provided on a front panel of the main body includes a
case defining a ventilation path, a partition plate which is arranged in
the case and serves to partition the iAsbde of the case into a ventilation
path (room) for blowi ng the air through the case and an electrica
equi pnent theoRriEn ighistlsdeadinldyl egaels ter &heystivirvdat eBheavensalapiene
whi ch is acconmpdated in the electrical equipnment room so. as to be disposed
al ong t hePREBnt TREEREITRF aleetRdiod LheayiBRents| RAEtFH IR henBLectB Gt th
the electrical rts are secured, and:a rear_plate whjch has one r$kp
portion sﬁEBéPTFﬁg Fﬂ@mb§8§%§nglGF%FthPFoﬁ?ﬁ%Qﬁei%ﬂdfq Qn?ﬁﬁt?e m
portion fi eﬂ%to t he.case and _serves t.o support the front | ate. s hat a
space is %g‘? G b SEE I £R n%hB?aYl'ée 5&%“%?&“ EFeE??V‘EEFega‘Lﬁ%“ are
al so secupgd LogLREgREALS T A Ofexdiind&R! BL2LE rhrindd, 20081051y
member is filled in a space which is defined by‘the extended end

C: plate and the wall surface of the ventilation path to allow gas
to smoothly flow through the ventilation path, so that noise or
unpleasant sound hardly occurs.

According to a fourth aspect of the present invention, the
air conditionér fof blowing'heatQQxchanged air from a blow-out
port provided .on a front panel of the main body includes a case
defining a ventilation path, a partition plate which is arranged
in the case and serves to partition the inside of the case into
a ventilation path (room) for blowing the air through the case
and an electrical equipment room in which electrical parts are
accommodated, a front plate which is accommodated in the
electrical equipment room so as to be disposed along the front
panel of the main body and holds a mount member to which the
electrical parts are secured, and a rear plate which has one end
portion supporting the back side of the front plate and the other
end portion fixed to the case and serves to support the front
plate so that a space is formed between the front plate and the

case. Electrical parts are also secured to the plate surface of

the rear plate.



According to the fourth aspect of the present invention, the accomobdation
space fbr the electrical. parts can be effectively wused. In addition; hf 05
light electrical parts such as a print board, etc. are nounted on th% ﬁFBJQ
pl ate and weighty electrical parts such as a transforner, etc. are nounted
on the rear plate, a work for securing the nmount nenber to the

el ectrical -equi pment roomcan be facilitated because it is [ight at the
front side and weighty at the rear side and thus its weight bal ance neets
the securing work. Further, if electrical parts for which service or .
mai ntenance is frequently required are nmounted on the front plate (not rear
plate), the service and the nmai ntenance can be perfornmed fromthe front
side of the nmain body, so that workamIiTyﬁdhn be i nproved. BRI EF
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parts such as a transformer, etc. are mounted on the rear plate,

a work for securing the mount member to the electrical-equipment

(j‘ room can be facilitated because it is light at tﬁe front side and
) weighty at the rear side and thus its weight balance meets the
securing work. Further, if electrical parts fbr which service or
maintenance is frequently required are mounted on the front plate

(not rear plate), the service and  the maintenance can be
performed from the front side of the main body, so that

workability can be improved.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a refrigerant circuit diagram for a multiroom air
(:‘ conditioner of a first embodiﬁent according to the present
invenficn;

Fig. 2 is a cross-sectional view of an auxiliary pressure
reducer (orifice);

Fig. 3 is a refrigerant circuit diagram for an air
conditioner of a second embodiment according to the present
invention; )

Fig. 4 is a refrigerant circuit diagram fcr. an - air

conditioner of a third embodiment -according to the present



Fig. 5is a cross-sectional view showng a set-up state of an indoor unit
of the air conditioner; Fig. 6 is a perspective view of the indoor unit of
the air conditioner; Fig. 7 is an expl oded perspective view of a nai.n So8FPy2006
of the indoor unit shown in Fig. 6; Fig. 8 is a plan view show ng the

rel ati onship between a tubesheet and a right end plate of an indoor heat
exchanger shown in Fig. 7; Fig. 9 is a cross-sectional view show ng an

i ndoor unit when the indoor heat exchanger shown in Fig. 7 is taken out;
Fig. 10 is an expl oded perspective view s_hoyvi ng an electric equi pmrent which
is secured to the main body; and Fig. 11 1s" a perspective view of a nount
menmber.  DETALLED. DESCRI PTI ON OF PREFERRED EMBODI MENTS c Preferred

enbodi ments according to the present invention wll be described hereunder
W th reference topige ACLOMDUBAIUL sLUAMHUIS - HIRHE I HTBE et -~ up IARIRSYH S
a multiroomair conditioner in which plural indoor units 3a, 3b and 3c are
l'i nked in pasmlitlcot Qe SutEQOrainidodai i sueh; a refrigerant pipe. The
outdoor unit 2 includes a capacity-variable conpressor 4 and a rated
(capacity-invari ahlee) &ampregrisgectiive ety biS t3eP iHidor Whigorifeched atia
each other in parallel. The outdoor unit 2 further +1ncludes a four-way
change- over aenddeci®dngri,ch is sel ectively

Fig. 7 is an exploded perspective view of a main body of the
indoor unit shown in Fig. 6: |

Fig. 8 is é plan view showing the relationship between a

(: tubesheet and a right end plate of an indoor heat exchanger shown

in Fig. 7; |

Fig. 9 is a cross-sectional view showing an indoor unit when
the indoor heat exchanger shown in Fig. 7 is taken odt;

Fig. 10 is an exploded perspective view showing an electric
equipment which is secured to the main body; and l

Fig. 11 is a perspective view of a mount member.

DETAILED DESCRIPTION QOF PREFERRED EMBODIMENTS

(:? Preferred embodiments according to the present invention
will be described hereunder with reference to the accompanying
drawings.

Reference numeral 1 represents a multiroom air conditioner
in which plural indoor units 3a, 3b and 3c are linked in parallel
Vto one outdoor unit 2 through a refrigerant pipe.

The outdcor unit 2 includes a capacity-variable compressor

4 and a rated (capacity-invariable) compressor 5 which are



swi tchabl e between a state as indicated by a solid Iine during a room

cooling operation and a state as indicated by a broken |ine dur

ing Ak
heati ng operation, and allows refrigerant discharged fromthe conprgéégfgm%
and 5 to flowin a direction as indicated by a solid-line arrow during the

room cooling C operation and to flowin a direction as indicated
line arrow during the room heating operation. The outdoor unit

i ncl udes out door heat exchangers which are arranged in parallel
t he outdoor heat exchangers serves as a condenser during the ro
operation and al so serves as an evaporaBor during the room heat
operation. The outdoor unit 2 further includes a receiver tank
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described later. The indoor unit 3a further includes a by-pass pipe 15a

C

as indicated by a solid-line arrow during the room cooling
dperaticn and to flow in a direction as indicated by a broken-
line arrow during the room heating operation. The outdoor unit
2 further includes cutdoor heat exchangers which are arranged in
parallel. Each of the outdoor heat exchangers serves as a
condenser during the room cocling operation and also serves as
an evaporator during the room heating operation. The outdoor unit
Z further includes a receivef tank S, and an accumulator 9 which
is linked to gas suction pipes 10 of the compressors 4 and 5.
The indoor unit 3a is of a wall mounting type as shown in
Fig. 5._%5 shown in Fig. 1, the indoor unit 3a includes strainers
1la and l1lZ2a, an indoor heat exchanger 13a which serves as an
evaﬁorator during the focm cooling operation and also serves as
a condenser during the -room heating operation, an electric
expansion valve 1l4a (hereinafter referred +to as "electric
valve"). The valve opening degree of the electric valve 1l4a is
controlled by a pulse motor which is contained in the electric
valve, and it is fully opened for 480-pulse and fully closed for

O-pulse. The valve opening degree of the electric valve will be



(hereinafter referred to as "capillary tube") and a check val ve 17anrq3 006
| inked to each other in series in the by-pass pipe 15a." The check vaIéeEf%%
is closed during the roomcooling operation and opened during the room
heating operation by ii C pressure of the refrigerant. The indoor unit 3a
further includes an auxiliary pressure reducer 18a, and an orifice is used
as the auxiliary pressure reducer 18a in this enbodi nent. The structure of
the orifice is shown in Fig. 2. The other indoor units 3b and 3chave the
sanme elenments as the indoor unit 3a. Thé Same el ements are represented by

the sanme refgrence n rals, and the duplicate description thereof is
omtted. In%%ﬁﬁﬁfaﬁéﬂgéqﬁﬁTnthe room heating operation on all the indoor
units 3a, 3b and [ | t.i.rapm air di.t] C.th 0 C
each of the el ectiﬁll%c ?/%‘?@‘%SWE&F %9 g‘ﬁﬁtﬁﬁg cﬁt‘d Q{e?{els;d%orlj&hu#?tsg %ﬁ%big%d

o ST SRR 1S S el o it

| oad. On the othe utdoor unit 2, t riving condi
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the room heating | oads of the respective indoor unit's. That is, the driving
condi tion ofkcHeltk wadeer1vaidra linkanttoobkbeH btheRCINrstanicss Winf RhehBy fpass
heati ng | oads of the indoor units 3a, 1 5SEP 2DD6 - 10

pipe 15a. The check valve l7a is closed during the room cooling

serving as a by-pass for the electric valve 14a. A pressure it reducer 16a

operation and opened during the room heating operation by
(j pressure of thenrefrigerant.

The indoor unit 3a further includes an auxiliary pressure
reducer l1l8a, and an orifice is used as the auxiliary pressure
reducer l8a in this embodiment. The étfﬁcture of the orifice is
shown in Fig. ‘2. The other indoor units 3b and 3c have the same
elgments as the indoor unit 3a. The same elements are represented
by the same reference numerals, and the duplicate description
thereof is omitted.

In order to perform the room heating operation on all the
indoor units 3a, 3b and 3¢ in the multircom air conditioner 1

(:? thus constructed, each of the electric valves l4a, 14b and ldc
of the indoor units 3a, 3b and.3c is controlled to have an
opening degree which meets its room heating load.- On the other
hand, in the outdoor unit 2, the driving condition of the two

'_compressors 4 and 5 is controlled on the basis of the sum value
of the room heating loads of the respective indoor units. That
is, the driving condition of the indoor unit 2 is controlled in

accordance with the room heating loads of the indoor units 3a,



3b and 3c. For exanpl e, when only the heating |load of the indoor unit 3ais .
set to "0" (the heating | oads of the other indoor units 3b, 3c are qq% ﬁ?ﬁ%
to "0"), the room heating operation of the indoor wunit 3a is ceased. S
Specifically, the driving operation of an indoor air blower (not shown) of
the indoor unit 3a is ceased and the pulse notor of the electric valve 1l4a
Is set to 85-pul se. The 85-pul se neans an openi ng degree of about 171
(85/480). Here, 115-pulse is set in the ordinary room heating operation,

and the opening degree in this case is abgut, 23% (115/480). That is, the
openi ng degree of the electric valve 14a at. the stop tine of the room
heating opergt kAR ke.set, to be smaller than that during the room heating
operation. The electric valve 14a is set to be slightly opened as described

above even duringokhexskpRedf whbg 690 HRA! hogtiAPela&d 06f bekauted ey rundien
condensed refrigerant is trapped in the indoor heat exchanger 13a, the
trapped ref Begbs agdt it dl0"oWeHe hoabing clodded i cHehethetrddodoani tnPts BQugh
the electric valve 14a and the by-pass pipe 15a. In sone type of air
condi ti oner 3c athe nolpamtimt’ 0df) ,t hbecondenbedtinfr ogerationsod xphee iimgdacal | y
measured to be 0.3 to 0.4 liter. The resistance value of the capillary tube
16a whi ch iwnprodiddds teeasedpySpassfprpdlysa the drivirg bepsratien ofa@nt he

resi stance val ue corresponding to the opening degree of about 17% of_ the
el ectric vatheeqr aipdlemamdnpt sheungerf aprkndIoT anditydpahs eRaced iand

condensed 15 SEP l2006 11 . )
the pulse motor of the electric valve l4a is set to 85-pulse. The

85-pulse means an opening degree of about 17% (85/480). Here,
115-pulse is set in the ordinary room heating operation, and the
opening degree in this case is about 23% (115/480). That is, the
opening degree of the electric valve l4a at. the stoﬁ time of the
room heating.operétion.is.set_to,be smaller than that during the
room heating operation.

The electric wvalve 1l4a is set to be slightly opened as
described above even during the stop of the room heating
cperation because even when condensed refrigerant is trapped in

“the indoor heat exchanger 13a, the trapped refrigerant is allowed
(:; to be returned to the outdoor unit 2 through the electric valve
l4a and the by-pass pipe 15a. In some type of air conditioner,
the trap amount of the condensed refrigerant is experi@entally
measured to be 0.3 to 0.4 liter. The resistance value of the
capillary tube 162 which is provided to the by-pass pipe -5a is
set to be smaller than the resistance value corresponding to the

opening degree of about 17% of the electric valve 14.

Accordingly, a larger amount of refrigerant which is condensed



in the indoor heat exchanger 13a at the stop tine of the room heating
operation of the indoor unit 3ais liable to flow toward the by- pass

15a having the capillary tube 16a than toward the electric valve l4a €§E€2@B
one-dotted chain line arrowin Fig. 1). Therefore, the noise of the
refrigerant hardly occurs in the electric valve 14a. The resistance val ue
of the electric valve 14a is not necessarily set to a fixed value at al
times due to a rotation error of the pulse notor of the electric valve l1l4a
(it is difficult to accurately set the pullse-to 85-pulse) or the like. On
the other hand, the capillary tube. 16a has the resistance A value which is
kept invari &bl &hgt imdoam rheat sewchanger hb3a r afr ither &Hon stllf‘featﬂfe toe f Feom
into the capillary tube 16a. Therefore, the stable refrl erant fl ow can be
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and the open'hg egree b ectric va s a ust I n accor dance

with the roogppatipglQadysqf the indoor unit 3b. The adjustnent means 1 5
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The resistance value of the electric valve 1l1l4a is not

necessarily set to a fixed value at all times due to a rotation
(i; error of the pulse motor of the electric valve l1l4a (it is
difficult to accurately set the pulse to 85-pulse) or the like.
On the other hand, the capillary.tube l6a has the resistance
.valug which is kept invariable at all times, and thus the
refrigerant is liable to flow. into the capillary -tub.e léa.
Therefore, the stable refrigerant flow can be also obtained in
the indoor unit 3a at the stop time of the room heating
operation.
In order to prevent the trap of the refrigerant as described
(:: above, the difference between the opening dégrees when the room
heating operation is stopped and when the room heating operation
is performed is preferably set to 1 to 5%.
Next, the indoor unit 3b during the room heating operation
will be described.
An indoor air blower (not shown) is rotated and the opening
degree of the electric valve l4b is adjusted in accordance with

the room heating load of the indoor unit 3b. The adjustment means



that the pressure-reducing resistance value is slightly reduced wth
respect to the roomheating |oad. For exanple, when the wvalve openlqg P 7006
degree is originally required to be set to about 23% (115/480) e gﬁ %
openi ng degree is nore reduced by about 2%and thus it is set to about 25%
(120/480) (that is, the opening degree is set to a |larger value). The
opening degree is preferably set to be |arger by 1% to reduce the
pressure-reducing c resistance. |If the opening degree is set to be |less than
1% the noise is magnified due to the rotation error of the pul se notor of

the electric valve. -In order to conpeﬁSdﬁ%'Tor the deficiency of the
i st I 299 due t h ti f th tap
descr 223‘358%&%&( g%sﬁﬁia-?ﬁéuéaé& FeryhrBte raliBatacr 1ot Theerdiend peo
b Al t th t
e o ScBi b Sekoetlie 45 A oLBRY HAMIRS OB, WL claBiE GuiE 00T

refri ger ant, Eggﬁtﬁgpgggésg 15”&*3%&@%“%8’35%%5%%”% T A

in pressure rrc valve ve openi ng

to be sli gﬂé%Y(iﬁSMéO)Thﬁué‘QJa&%eOfo g egeh%b&%fea% hBrkfeGLEEL b anRlt/e

14b is suppressed to be smal| because val've opening degree is set to be

slightly |a¢gend Hud efti g@r aé&tmbcmm been (nedyad )i n( PELSSHES tthede
liquefied in the electric valve 14b is reduced in pressure by the auxiliary

pressure regastng lddgragalf, sended e dtiait nedlid®) I hehd Wgmingiridgre is
Accordingly, the refrigerant noise hardly occurs in the indoor unit 3b
during thepiefeSEPLPEE: to B8 larger by 1% to reduce the pressure~reducing
(T" resistance. If the opening degree is set to be less than 1%, the
i noise is magnified due to the rotation error of the pulse motor
of the electric valve. |
-In order to compensate for the deficiency of the resistance
value (2%) due to the reduction of the resistance wvalue as
described above is provided the auxiliary pressure-reducer 18b
as described above. Accordingly, the refrigerant in the indoor
unit 3b during the room heating operation behaves as follows.
First, the gas-liquid mixed refrigerant which is condensed
in the indoor heat exchanger 13b is reduced in pressure by the
C;' electric valve 1l4b whose valve opening degree is set to be
slightly larger. The noise of the refrigerant in the electric
valve 1l4b is suppressed to be small because the wvalve opening
degree is set to be slightly larger. The refrigefant which has
‘been reduced in pressure to be liguefied in the electric valve
"l4hb is reduced.iﬁ pressure by the auxiliary pressure reducer 18b

again, and then returned to the outdoor unit 2. Accordingly, the

refrigerant noise hardly occurs in the indoor unit 3b during the



room heating operation l'ike the indoor unit 3a at the stop tinme of the room
heating operation. The orifice serving as the auxiliary pressure redu SE ﬁﬁ?
has a main body 21 which is fixed by dowels 20 provided to the refrig' %
pi pe 19 as shown in Fig. 2. The main body 21 has a hole 22 of 2.5mmin

i nner dianeter (La) and 6mmin length (Lb). The inner dianeter Lb of the
refrigerant pipe is set to about 7mm In the room cooling operation, the
refrigerant passing through the indoor unit 3a (electric valve 14a) is kept
substantially liquefied, so that the refrjgerant noise occurring in the
electric valve. 14a is smaller than the se of the refrigerant in the room
heati ng oper.at.i |.C es_through, the i (o] I & 38, h sgliguid
m xed stat%?é#hgggFﬁgg,Bﬁgggg%gﬁleﬁggcgﬁ?slgﬁggﬁeﬁpg r%Se?gn?h%o§Eg£]%#¢%e

room cool i raglgn a l.ng degree of the electric valve 1l4a
in the ro%%lcggﬁi%%bgpgfg??gé %§8§§?§p5'44 (20/ 480 pulse). That is, the

val ve opening degpegrh#ibhe stQTNGOYS HhePRRLALT QY+ Sprddsi Dfediitdt | £db
than that in the room heating operation. This is because the indoor heat
exchanger $3a acCh8iASbhadyOW1PHASTH 8 sSifd&dP by ddvrild ary attdetded | & ark
thus the refrigerant in the indoor heat exchanger 13a is attracted to the
out door unickfZigepsptepspesld aangdhown I@ FHal. 2. iThdineEiceIsAly 210 Hay cedl y
i ncrease the valve opening degree. 15 SEP 2006 14

hole 22 of 2.5mm in inner diameter (La) and 8mm in length {(Lb).

The inner diameter Lb of the refrigerant pipe is set to about

Tmm,

)

In the room cooling operation, the refrigerant passing
through the indoor unit 3a (electric wvalve 14a) is kept

substantially liquefied, so that the refrigerant noise occurring

in the electric valve l4a.is smaller. than _the. noise of the

refrigerant in the room heating operation, which passes through
the indoor unit 3a in the gas-liquid mixed state. Therefore, no
problem occurs on the refrigerant noise in the room cooling
cperation.
The valve opening degree of the electric valve l1l4a in the
(:: room cooling operation is set to 4% (20/480 pulse). That is, the
valve opening degree in the room cooling operation is set to be
smaller than that in the room heating operation. This is because
the indoor heat exchanger 13a acts as a low pressure side for a
refrigerating cycle and thus the refrigerant in the indoor heat
exchanger 13a is attracted to the ocutdoor unit 2 (compressors 4

and 5), so that it is unnecessary to forcedly increase the valve

opening degree.



Fig. -3 shows a second enbodi nent of the indoor unit. In this enbodi nent,
the same elenents as those of Fig. 1 are represented by the sane reiﬁrEPgmﬁ
nuneral s, and the description thereof. is omtted. The diff.erent po é ]
the indoor unit shown in Fig. 1 resides in that a by-pass pipe 35a is

di sposed to serve as a by-pass for the indoor heat exchanger 13a and the
electric valve 14a. In this enbodinent, the resistance value of a capillary
tube C 36a is set to be smaller than the resistance value of the valve
openi ng degree of about 17% (val ve opening degree during the stop of the
room heating operation). Accordingly, theidefrigerant flowing into the

i ndoor unit 30a during the stop of the room heating operation flows toward
t he by-pass pi peFidba3i ahbasgersarmudtentimiinteoviaod tthe indoor wmit. Iexchasger
13a. Therefore, as conpared with the enbodi ment showmn in Fig. 1, the

r ef ri ger antemiodimentti.nfhepeede elrmeetsnasehbede GECRipe In@neerepgesanted
flows into the indoor heat exchanger 13a, and the room heating performance

i s i nprovedy Gl Eane siRkerencsi nanendbeli nend shet Aesprépehen| Fhererénis

Thi s enbodi ment relates to a general heat-pu type air condjtioner having
only one i R a¢hi Thga dififersmte poiatefrom et Fréldéiclr uBAdE EREHBr 18f Fige
first enbodlnent shown in Fig. 1 are represented B e sane reference
nuner al s, etsr'}éle&uﬂ'lnl ddeF adé?%‘f‘ﬁ‘etﬁ&? ARF IR l%ﬂ’%%‘itgc’i SeEhft#Ra@
L;O?bi gienl;%al : %ng%%gﬁogéyfnéonr Jgaet Seax aer]:g}ceerctl v atn | rs&ece:%‘g_gg vaft can

l4a. In this embodiment, the resistance value of a capillary tube

(f" 36a is set to be smaller than thé resistance value of the valve

] opening degree of about 17% (valve opening degree during thé stop
of the room heating operation).

Accordingly, the refrigerant flowing into the indoor unit
30a during the stop of the room heating operation flows toward
the by-pass pipe 35a in larger amount than toward the indcor heat
exchanger 13a. Therefore, as comﬁared with the embodiment shown
in Fig. 1, the refrigerant circulating speed is more increased
because no refrigerant flows into the indoor heat exchanger 13a,
and the room heating performance is improved.

(;; Fig. 4 shows a third embodiment of the present invention.
This embodiment relates to & general heat-pump type air
conditioner having only one indoor unit 3a. The,sahe elements
as the air conditioner of the first embodiment shown in Fig. 1
are represented by fhe same reference numerals, and the duplicate

-description of the same elements is omitted from the following

description.

The same effect as the first embodiment can be obtained in



the third enbodi ment. When the indoor unit 3a as described above is of a

wal | mounting type 90 as shown in Fig. 5, it is |ocated nearer to the
living space than a ceiling-suspending type indoor unit which is secul&HP 256
the ceiling 92 of a room and thus an user in the living space is nore

sensitive to the noise of the indoor unit 3a. Accordingly, the suppression
of the noise of the indoor unit as described above is nore effective for an
air conditioner. Next, the construction of the indoor unit 3a will be
described. In this enbodinent, the indoor unit 3a is secured to the wall of
the roomas shown in Fig. 6, and thus rtilBs-called as "wall nounting type".
An outer body 102 of the indoor unit has a nmain body 103 which is opened at
the front sheethied eribgdineentig. 7) and a front panel 104 which is secured
to the front side of the main body 103. An air suction grill 105 and an
outlet (air blWeBUERe pdRdorge upid 7 e deSERébegpabox@d 1Dwef Fomdldns
of Cthe front panel 104, respectively. Reference nuneral 107 represents a
wi nd- di r echPeREIRF \GYRE FaBE RRP¥R &8 Bidposed-htis thfealsd ReREFUITDIHE
Fig. 7 is an expl oded %s%spectivf,vieM/of t$e mai n body_103. The inigde of
the mai n bUYAADFREGZPER PoREULLT o USRERRTPAL FERE TGP HI6H HISThAd an
el ectrical - equi t om_ 110 by rtition plate &?8. In the ventilation
T oom 1060 7 HROrHDAERRa o4 LREH! S et oTha, BSarR (A 43571 gP The
receiving f%gfﬁg]s§§égﬂiéxgg§ejéénsitive to the noise of the indoor unit
3a. Accordingly, the suppression of the noise of the indoor unit
(j’ as described above is more effective for an air conditioner.
Next, the construction of the indoor unit 3a will be
described.
In this embodiment, the indoor unit 3a is secured to the
wall of the room as shown in Fig. 6, and thus it is called as-
"wall mounting type". An outer bedy 102 of the indoor unit has
a main body 103 which is opened at the front side thereof (see
Fig. 7) and a front panel 104 which is secured to the front side
of the main body 103. An air suction grill 105 and an outlet (air
blow-out) port 106 are formed at the upper and lowexr portions of
C;b the front panel 104, respectively. Reference numeral 107
represents a wind-direction varying plate which is disposed at
the air blow-out port.
Fig. 7 is an exploded perspective view of the main body 103.
The inside of the main body 103 is partitioned into a ventilation
path (room) 109 and an electrical-eqQuipment room:r 110 by a

partition plate 108. In the ventilation room 109 are accommodated

a heat exchanger 13a, a drain pan 112 for receiving water



dropl ets which are dew condensed' on the heat exchanger 13a and discharging
it to the outside, and a cross flow fan 113. The w dth A of the heat :
exchanger 13a between both of right and left end plates |lla and | kIgSEP 085
width B of the drain pan 112 and the width of the cross flow fan 113 are
set to be substantially equal to the wwdth D of the ventilation path 109.
The i ndoor unit 102 further includes a bearing 114 for C supporting a shaft
of the cross flow fan, a bearing press 115 for fixing the bearing 114 to
the main body 103, a notor 116 for driving the cross flow fan, bearing
rubbers 117 which are engaged wth the right and left sides of the notor, a
bearing rubber press 118 for fixing the ?garing rubber to the main body,
and a boss 119 which is provided at the frght side of the cross flow fan

o Coants et D 208 hod2doRbehlEq TBh Otnd. ReaBLRLEAGEER TBGD guk?!

represents a (0] astrc such as polystyrene, and a .

pr essur e- sefinid e ANest Vo €AUDLEIARST 1ARE 4 NOFoShOMMbw| Pahl 1a8hedrk0

t he back .surface of the closing nmenber 121. The side surface 123 of the

cl osing menpeitH 3 piregsednbaveedchhfghackasi vlerwded N tRIME Radht L3 1Bft
contact with the wall of the partition plate 108 at the ventilation path

109 side s@rhdaldtess raara sand aceid 22teé &heth cb 0SE NgheedRainldanabuksand
agai nst the wall 124 of the ventilation path 109 of the main body 103.
Thr ough t hitheopardah of, thee crosssiflgwndanel 182 Aries skitxed be shbstantikalion
path 109. Reference nunmeral 125 represents a projection provided on 1 5 SEP
2006 - 17 equal to the width D of the ventilation path 109.
The indoor unit 102 further includes a.bearing 114 for
(: supporting a shaft of the cross flow fan, a bearing press 115 for
fixing the bearing 114 to the main body 103, a motor 116 for
driving the cross flow fan, bearing rubbers 117 which are engaged
with the right and left sides of the motor, a bearing rubber
presé llsﬂfor'fixing the beafing rubber to.the main body, and a
boss 119 which is provided at the right side of the cross flow
fan and fixed to the rotation shaft 120 of the motor liG.
Reference numeral 121 represents a closing member of foamed
plastic such as polystyrene, and a pressure~sensiti§e adhesive
‘ double coated tape (not shown) is attached to the back surface
(;; 122 of the ¢closing member 121. The side surface 123 of the
closing member is pressed toward the back side of the main body
103 in contact with the wall of the partition plate 108 at the
ventilation path 109 side so that the rear surface 122 of the
closing member 121 abufs against the wall 124 of the ventilation
path 109 of the main body 103. Through this operation, the

closing member 121 is fixed to the ventilation path 109.

Reference numeral 125 represents a projection provided on



the front surface of the closing menber 121, and the heat exchanger 13a is
positioned by inserting the projection 125 into a hole 126 of the right end
plate I11b of the heat exchanger 13a. Through this operation, a spade) &P 2006
which is defined by the right end plate 111b of the heat exchanger 13a and
the wall 124 of the wventilation path 109 is filled with the closing nenber
121. Reference nuneral 127 represents a nount nenber which is C
accomodated in the el ectrical -equi pnent room 110 of the main body 103, and
the details thereof will be described with reference to Figs. 10 and 11.
The pi pe 128 of the heat exchanger 13a i ilbjected to a narrow ng
treatnent (7mm, etc. to inprove the efficiency of the heat exchanger 13a,
and thus thé&hs dfrert ofsutfagearfexiteangdersinga Tedker l@lset2R® Pdrsnhesbr
than the wwdth D of the wventilation path 109. Therefore, in order to neet
the width oﬁxcpﬁégﬁ&ﬁﬁéxéﬁaR@%%t%%n%CEéIY dmasrringhtthea Prod epati™ 88> +REC
extension end portion 111h having a flat plate shape.is secured. to a ar

pi ece of thé& Egéﬁajp%g %&Sﬁ zftl@h%’zgngtp%% erthiR f dde BeatnexrBargekchityer
13a as sho in Fig,,. 8. As described above,  the L-shaped, en | aje 129
which i o ondn5PUphOERTENOBRE R aPect SPaTReEnEAECH R aNGE 4 a:b o th%  BreRt
in the w dt i L O h at_.exc er W_t nsLoN

portion 111%n?0{3§§%%s?3éﬁ%i%#Igh%gfenacﬁ (?é‘lat%r%e %éﬁ%ﬁcgnﬁ tt'):g?mgé?iit figgo?ﬁg&eend

plate 1lia,2ndii0e 6! 802honogNdsPRELIQA {iELR BhENchBE 1ML IhaRgr 1l

ventil ation pat I'tion, e extension and por
2006 - 18 Reference numeral 127 represents a mount member which is
(i accommodated in the electrical-equipment room 110 of the main

body 103, &and the details thereof will be described with
reference to Figs. 10 and 11.

The pipe 128 of the heat exchanger 13a is subjected to a
narrowing treatment (7mm), etc. to improve the efficiency of the -
heat exchanger 13a, and thus the width F of the hea? exchanger
13a itself is set to be smaller than the width D of the
ventilation path 109. Therefore, in order to meet the width of
the heat exchanger to that of the ventilation path 109, the
extension end portion 111b having a flat plate shape is secured

(:f to a rear piece of the L-shaped end plate 129 at the right side
of the heat exchanger 13a as shown in Fig. 8. As described above,
the L-shaped end plate 129 which is one of the both end plates
of the heat exchanger 13a is extended in the width direction of
the heat exchanger 13a with the extension end portidn 111lb to
substantially cdiﬁcide the distance A between the other end plate
11la and the extension end portion 111b with the width D of the

ventilation path 109. In addition, the extension end portion lllb



is disposed at the el ectrical-equipnent room 110 side in the ventilation
path 109. Therefore, the heat exchanger 13a .and the electrical-equigggﬁg
room 110 are di sposed away from each other at a |arge distance, so t qt Pt 43¢
parts in the electrical- equi pnment room 110 are prevented from bei ng
effected by heat radiation (cooling or heating) fromthe heat exchanger

13a. The extension end portion IIlb nay be fornmed integrally with the end
plate 129 so that a part of the end plate 129 is projected therefrom

Ref erence nuneral 14a represents an expanS|on val ve and reference nuneral
133 represents a capillary tube, and thesel8etenments constitutes a

refrigerating device 34 Iin ed to the heat exchanger 13a. ,These. el enents
are dispose&%n§&§99f% At ek 8n§¥ﬁ?qﬁﬁfﬁiﬂQQqﬁ?qu f%?mtﬁéglﬁﬁﬂ sf%e?ke

Eﬂé’ i Eeﬁt eI AR, Zfﬁ? Eﬁr%ﬁffra'aﬁer%éé”ﬁaﬁ%ﬁé%ﬁpéf’*“g? TR RBA S g
Uhe. drain paRcTTs AR BRHCREEY ™ %ﬁéﬁhi%f‘ B¢ SfeleRts BuSy, ZEPhrPebE ePhey
machi ne 134 @”Qatﬁﬁrﬁétﬂﬂfééﬁh §”d ?ﬁ %%ﬁ% bRty el y ﬁ§%§_¥§§8§¥bégﬁams

drai n pan I|ke drarn” water ache t “exchanger

the rel atiopg Qg%ea@ﬁe trB%mrmilrb bogy é@%v@metdhefr&@asegﬁgh@wctw pyRBat he

heat exchanger 13a is secured to th mal n body 103 right side ‘portion
135 of the Eé@iétibﬁw(é@@llﬁé3orshéhéﬁiﬁﬁ yb¥rbhetast ﬁaaltoaxenan@e&t i1ea.111b.

Therefore, the 1 5 SEP 2006 19
The extension end portion 111b may be formed integrally with
(— the end plate 129 so that a part of the end plate 129 is
- projected therefrom.

Reference numeral 1l4a represents an expansion valve and
reference numeral 133 represents a capillary tube, and these
elements constitutes a refrigerating device 134 .linked to the.
heat exchanger 13a. These elements are disposed near to the
extension end portion 111b (at the front ;ide), and the heat
exchanger 13a and the refrigerating device 134 are arranged in
the width direction of the ventilation path 109. With this
arrangement, the heat exchanger 13a and the refrigerafing device

(:l 134 are located beneath the drain pan 112. Accordingly, drain
water attached to the refrigerating machine 134 and the extension
end portion 111lb is surely received by the drain pan like drain
water attached to the heat exchanger 13a.

Fig. 9 shows the relation between the main body 103 and the
heat exchanger l13a. When the‘heat exchanger 13a is éecured to the

main body 103, the right side portion 135 of the cross flow fan

113 is hidden by the extension end portion 1lllb. Therefore, the



actual ‘wdth G of the air suction port 136 is smaller than the
D of the ventilation path 109 (the width of the air it blow out

actual width
port .

That is, the closing member 121 is enmbedded in the right side portiord 55%?2%5
the ventilation pat h which extends fromthe air suction port 136 to the air

bl ow- out port 139, and thus no air flows in this space. Accordi

ngly, a part

of air which is sucked fromthe right side of the air suction port 136 is

gui ded along the right side surface 138 and | ower surface 139 of
cl osing nenber 121 and snoothly blown out fromthe air bl ow out

it the
port 137.

Accordingly, there is no possibility that turbulent flow occurs in the
ventilation path 109, and the noise is -suppressed. Fig. 10 is a perspective
view showing the relation between the electrical-equipment room 110 of the
mai n body 1G&taed wHéthmsuntf mMenberir] Zhothicrh peractdémbdasedliart hban the

el ectrical - equi pnment room 110, and Fig. 11 is a perspective view of the
mount menberctwednwiidthi §. of0the rveFi sl a thilora it 1 G f(drhened dhlnefalthe48ir
represents a front plate, reference nuneral 141 represents a rear plate
which is imleNsesteBors LAZ)bathasutsacthefcingingonembest d2Ands cqfbedded t o
the back side of the main body 103, and reference nuneral 142 represents a
support | egipr 6PPIE4TRE thelBREFI%Br?foﬁh%fv?%ﬁllﬁFhﬁP pREReVRIGR fBteR

rober 127 It §OREh! Mekeduby Lhese el srent s, An upogt 51 de 143 of g [rpnt

plate 140 aAd®

C

thus no air flows in this space. Accordingly, a part of air which
is sucked from the right side of the air sucfion port 136 is
guided along the right side surface 138 and lower surface 139 of
the closing member 121 and smoothly blown out from the air blow-

out port 137. Accordingly, there is no possibility that turbulent

~ flow occurs in the ventilation path 109, and the noise is

- suppressed.

| Fig._lO is a perspective view showing the rélation between
the electrical-equipment room 110 of the main body 103 and the
mount member 127 which is accommodated in the electrical-
equipment room 110, and.?ig. 11 is a perspective view of the
mount member shown in Fig. 10.

In Figs. 10 and 11, reference numeral 140 represents a front
plate, reference numeral 141 represents a rear plate which is
intersected to the back surface of the front plate and extends
to the back side of the main body 103, and reference numeral 142
represents a support leg provided at the lower porfion of the

front plate. The mount member 127 is constructed by these

elements.

An upper side 143 of the front plate 140 and a left side 144



- 20 -of the front plate 140 which is located at the ventilation path side
are designed to be erected, and the upper portion of the Ileft side.iif S
bent to the ventilation path side. Lead wires (not shown) of the el -$$%@N
parts are extended along the bent !,! portion 145 of the left side 144. The
rear plate 141 is designed in a substantially U shape. The front portion
146 of the rear plate 141 is spot-welded to the back surface of the front

| ate 140, and the rear p portion 147 of the rear plate 141 abuts agai nst
the wall 148 of the electrical- equipnent room 110 of the main body 103

t hrough a cushion. Reference nuneral 15@grepresents an openi ng through
which the lead wires are inserted. A transfornmer 160 serving as a second

el ectri calopathei Sraeeyirkd addeHas H acealEl fanHderat il atidre glaton.
The support |leg 142 conprises a first piece 151 which abuts against the
back surfasiiefatdedésdohedl 8bepea eermad pieck 52 upbeeh pextténds offr amet he
first piece 151 to the lower side, a third C piece 153 which extends from

t he secondlefeceidd2i44d ihebdemeto shdevantidatdont paphesddeb4 hemidc wires
obtained by bending the tip of the third piece 153. Afirst termnal plate
155 is sech ghewnhe i dden¢Lsicded ced tardd erne sxdendiake@liang thedbgnt
second termnal plate 156 is secured to the third piece 153 fromthe |ower
si de. The F95&ton & #f Headefssiide didthected to a lead wire of a renote

controller (not_shown) and the second term nal, glate 156 is _connected to a
lead wire fromiite & dggpt&ngﬁl(ﬁgtdeSLQned in substantially U-shape.

The front portion 146 of the rear plate 141 is spét-welded to the
(f; back surface of the front plate 140, and the rear portion 147 of
‘the rear plate 141 abuts against the wall 148 of the electrical-
equipment rocom 110 of the main body 103 through a cushion.
Reference numeral 150 represents an opening through which the

lead wires are inserted. A transformer 160 serving as a second
electrical part is secured to the rear plate 141 from the side

direction.

The support leg 142 comprises a first piece 151 which abuts

against the back surface of the front plate, a second piece 152

k which extends from the first piece 151 to the lower side, a third
C;; piece 153 which extends from the second piece 152 to the lower
side and a fourth piece 154 which is obtained by bending the tip

of the third piece 153. A first terminal plate 155 is secured to

the second piece 152 from the side direction, and a second
terminal plate 156 is secured to the third piece 153 fcrom the
lower side. The first terminal plate 155 is connected to-a lead

wire of a remote controller (not shown) and the second terminal

plate 156 is connected to a lead wire from the outdoor unit (not



15SEP2006 - 21 shown). Reference nuneral 157 represents a print board
serving as a first electrical part, and it is secured to the front pr%fe

140 in a float state with a fixture 158. The nmount menber 127 is 19-5EP 2006
accomodated in the electrical -equi pnent room 110 of the main body while

the print board 157, the transfornmer 160, the termnal plates 155 and 156,
etc. are fixed on the nount nenber 127 as described above. Through this
accomodati on, holes 16la, 162a and 163a which are fornmed on the respective
sides of the nount nenber 127 are positiopally coincident with the boss

161b and the securing holes 162b and 163b%4f "t he mai n' body 3, and these
holes are fji qﬁlio one another with screws to accommopdate the electrica

parts in t he”elec Tical -equi pmrent room 110. As descri bed above, the |ight

first el ectrical aided:io SRUHLEE: Ofls NEofionlaplate lddy BAd- NS850 5

el ectrical part I's werghtier Irst efeCtrical part is

secured on { he eap1pLake chilpatlat 148 id e beanshar BBl theCernkk &l Rl 198
C part.) which is weightier than the print board (first electrical® part) is

secured on tiie 4 efloRtakeatdl wisth thakikberaenghl @hd hfoul®URbnbBRbER7125
Is adjusted to be light at the front side and weight'y at the back side.

Therefore, tdieofmiddiatEnben $8€ eleckaliantedqlipRed®od:cunit BL1O adfl 8h@Omlihor

securing the nmount nmenber 127 to the el ectrical-equi pnent room 110, that

i's, a work Heogly pbiilei thel pyigbibmdme 15Re hbéesrdfd fioriéRal Ghd theSaetninad

in the respective sides with the boss 161b and the securing hol es

plates 155 and 156, etc. are fixed on the mount member 127 as

(j described abowve. Through this accommodation, holes.lsla, 162a and

B 163a which are formed on the respective sides of the mount member

127 are positioﬁally coincident with the boss 161b and the
securing holes 162b and 163b of the main body 3, and these holes
are fixed +to one another with screws to. accommodate the
electrical parts in the electrical-equipment room 110.

As described above, the light first electrical part is
secured on the front plate 140, and the second'e;ectrical part
which is weightier than the first electrical part is secured on
the rear plate 141. That is, the transformer (second electrical

(;: part) which is weightier than the print board (first electrical
part) is secured on the rear plate 141, so that the weight of the
mount member 127 is adjusted to be light at the front side and
weighty at the back side. Therefore, the mount member 127 is
balanced in a good state, and a work for securing the mount
member 127 to the electrical-equipment room 110, that is, a work

for positionally coincide the holes 16la, 162a and 163a formed

in the respective sides with the boss 161b and the securing hoies



1 5SEP- 2006 22 162b and 163b of the main body 3. In this enbodi nent, the
print board 157 provided with a switch 164, etc. for which service and
mai nt enance are required is disposed at the front side of the 153EPZWB
el ectrical -equi prent room 110, and the transforner 160, etc. for which the
service and nmaintenance are less required is disposed at the rear side of
the print board 157, whereby a setting work or an exchange work for c

el ectrical parts which require service and mai nt enance, such as a print
board 157, can be nore easily perforned. 5&15 SEP 2006 - 23 WHAT IS
CLAIMED | S 1 An air conditioner having afi”outdoor unit (2) containing a

conpressor )a apger (7) therein, and plural
i ndoor unlts 3arﬂgqgﬁ?? eagﬁﬁgfﬂfhes aV|ng both of an indoor heat
exchanger (13a, 13b, 43€3 @aﬁoaszmsh%ct e  SXDRNShEA-Yal (ﬁﬂ@\fﬂé@a 14ein a

wherein the conpressor (4,5), "out door heat exchanger (7), the electric
expansi on \Rliveh (e4Z! rdd 4%:6%1&&6 seldoee haat mexchenance( h2e Fagulzen
are linked to one another in this order to constitute a refrigerant

circuit, ané tdispueid gk daw eerdit tépdel @£t the expansiealvabuepment room
(14a,14b,14c) of an indoor unit (3a,3b,3c) when a room heating operation is

st opped beill@,seind othe smahk€oriban ittlde opsm nfordedpich ofhd heeevieer and

expansi on val ve (14a, 14b, 14c) of the
maintenance are less required is disposed at the rear side of the

print board 157, whereby a setting work or an exchange work for
CT electrical parts which require service and maintenance, such as

a print board 157, can be more easily performed.



i ndoor unit (3a, 3b,3c) when the room heating operation is conducted,
characterized in that: said expansion valve (14a, 14b, 14c) is prOV|ded wth a
pressure reduci ng menber (16a, 16b, 16¢) which is linked to the C €l BSEP M6
expansi on val ve (14a, 14b,l14c) in-parallel in the refrigerant circuit and
serves as resistance to refrigerant flow ng therethrough. 2. The air
conditioner as clainmed in claiml, wherein each of said indoor unit (3a,

3b, 3c) has a by-pass pipe (15a, 15b, 15c) serving as a by-pass for said

el ectric expansion valve and said heat ggchanger and sai d pressure
reduci ng nenber (16a, 16b, 16c) is disposed in said by-pass pipe. 1 5 SEP

2006 - 24 3. A heat-punp type | cludi ng a conpressor
(4,5), a four-way change-over v§§%6“3%¥2g§%&%%¥d%%r heat exchanger (7), an

el ectric expangion ¥al veifldgonkilRiohd®) , naRAnAN dd1dQQitdisst e&&b@ngﬁﬁ%
(13a, 13b, 13c) which constitute a refrigerant circuit, a refrigerant flow

directi or\;&eté\;gnm%eﬁ@dmpkaésagh(@ SW AR A9 @@@i@éfqmeéeeéae@ﬁanger (7)
characterized int an auxiliary pressure reducing nmenber (18a, 18b, 18c)

for conpetiséie g, farid Plair=as iatdebeeundt s e Jd Bk byeddie cEXER8Se WPEidg
degree of said electric expansion valve (14a, 14b,- 14c) is provided between
sai d el ectotlt @fkpansiodoea hea@:léaphzmlg,erlztd)?!a,arfﬁdb,ﬁaqj andlcor ébattric
exchanger (7). 4. The air conditioner as clained in claim3, characterized
by furt heXRunionivigee dildes didd  lddlci rihemedrerthe COmpressor (4,5), the

cutdoor heat exchanger (7), the electric expansion valve

- {14a,14b,14c) and the indoor heat exchanger (13a,13b,13c) are
(:' linked to one another in this order to constitute a refrigerant
circuit, and the opening degree of the electric expansion valve
'(l4a,l4b,l4c) of an indoor unit (3a,3b,3c) when a room heating
operation is stopped being set to be smaller than the opening
degree of the electric expansion valve (1l4a,l14b,1l4c) of the
indoor unit (3a,3b,3c) Qhen the room heating operation is
conducted, characterized in that:

said expansion wvalve (l4a,14b,l4c) is provided with a

pressure reducing member (16a, 16b, 16¢) which is linked to the

electric expansion valve (1l4a,l14b,l4c) in parallel in the

refrigerant circuit and serves as resistance to refrigerant

flowing therethrough.

2. The air conditioner as claimed in claim 1, wherein each
of said indoor unit (3a, 3b, 3c) has a by-pass pipe (15a, 15b,
15¢) serving as a by-pass for said electric expansion valve and

said heat exchanger, and said pressure reducing member (16a, 16b,

16c) is disposed in said by-pass pipe.



(16a, 16b, 16c) which is disposed in parallel to said electric expansion
val ve (14a, 14b, 14c) and serves to provide resistance to refrigerant
passi ng therethrough, wherein the resistance value of said pressurg 5SEP 2006
reduci ng nenber is set to be smaller than the resistance value to be
provided to the refrigerant in accordance wth the opening degree of said
el ectric expansion val ve when the room heating operation is stopped. 5. The
air conditioner as clainmed in claim4, characterized in that each of said

i ndoor units (3a, 3b, 3c) has a by-pass pipe (15a, 15b, 15c) serving as a
by-pass for said electric expansion val ge and sai d heat exchanger, and said
pressure reducing nenber is disposed in said by-pass pipe.

3. A heat-pump type air conditioner including a compressor
(4,5}, a four-way change-over valve (6), an outdoor heat
exchanger (7), an electric expansion valve (l4a, 14b, 1l4c¢), and

an indoor heat exchanger (13a, 13b, 13c¢) which constitute a
refrigerant circuit, a refrigerant flow direction being reversed
through a switching operation thereof, characterized in that:.

an auxiliary pressure reducing member (18a, 18b, 18c)
for compensating for the resistance value produced by the excess
opening degree of sald electric expansion valve (l14a, 14b, 1l4c)
ig provided between said electric expansion‘valve (12a, 14b, 1l4c)

and said outdoor heat exchanger (7).

4. The air conditicner as claimed in claim 3,
characterized by further comprising a pressure reducing member
(16a, 1eb, 1l6c) which is disposed in parallel to said electric
expansion wvalve (l4a, 14b, l4c) and serves to provide resisgtance
to refrigerant passing therethrough, wherein the resistance value
of said pressure reducing member is set to be smaller than the
resistance value to be provided to the refrigerant in accordance
with the opening degree of said electric expansion valve when the

room heating operation is stopped.

5. The air conditioner as claimed in claim 4,
characterized in that each of eaid indoor units (3a, 3b, 3¢) has
a by-pass pipe {l5a, 15b, 15c)} serving as a by-pass for said
électric expansion valve and said heat exchanger, and =aid

pressure reducing member is disposed in said by-pass pipe.



