- 1 AIR CONDI TI ONER BACKGROUND OF THE I NVENTION 1. Field of the Invention
This invention relates to a nultiroomair conditioner or heat-punp type air
conditioner for blow ng out heat-exchanged air. 2. Description of Related
Art In the air conditioner, there has been known a multiroomair

conditioner in which plural indoor units each having an indoor

heat - exchanger and an el ectric expansion valve are linked in parallel to a.
si ngl e outdoor unit having a conpressor and an outdoor heat-exchanger. This
type of air conditioner is disclosed in Y S Patent No. 5,222,371, for
exanple. In this type of air conditioner, condensed liquid refrigerant is
frequently trapped in an i ndoor heatrexoRangeoNERhen an el ectric expansion
valve is conpletely closed at the stop tinme of a room heating operation or
the like. Therefore, the air conditioner falls into a gas-Iacking state,
and thus reduction in capacity is unavoidable. In order to avoid this

probl em even when the roonBASKGRAQUNDOGEr BHEOBNVENEEANed, the el ectric
expansion valve is kept opened with snmaller opening degree than that during
the room héati n§Fiedér afi e ER¥EAK}EOPreventing the trap of the refrigerant

i n the indoor heat-exchanger when the room heating operation is ceased. - 2
his invention relates to a multircom air conditioner or

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

In the air conditioner, there has been known a multiroom 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 ocutdoor 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 indooxr 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 order to avoid this problem, even
when the room heating operation is ceased, the electric
expansion valve is kept opened with smaller opening degree 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.



As descri bed above, the electric expansion valve is kept sonewhat opened,
so that the sound of refrigerant occurs in the expansion valve to induce
noi se. Particularly with respect to the electric expansion valve, the valve
openi ng 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 val ve opening degree to a desired value due to a
rotation error of the nmotor, etc. In addition, there is another fact . that
gas-liquid mxed refrigerant flows throgwgh the expansion value during the
room heating operation and during the stop of the room heating operation.
The sound (noifse)desctrikedr abovrger aht adedarstind bexbamian | valwe r aekept
magnified by a multiplied effect of these facts. SUMVARY OF THE | NVENTI ON
An obj ectsamfexrhat mmenad, isov diatorthies soangdr ofi defaigeinantc osgurisoAsr the
which refrigerant is _allowed to flow intoe an indoor heat-exchanger even at
" the stop S¥BRNSHOM VAR Keatndiire aiedisg-i BATTiRElagAYnYitheerpagthdo the
operation, whereby occurrence of noise of refrigerant is_suppressed not
only wherPX8SETiSonP*RERELRG oYRF%R: orFNSs NBAVEr neReNhlg aﬁe%‘p eRft hEP®oom
heat i ng per.at.ion is stopped, .and yeduction.in _dir conditioning capacity
is pr ever?gﬁtrkﬁbtﬁ’é?a%}‘g'gt VAL VEh et Sr EQQHFO}#ﬁQnt?%naPs ﬁlc?cp\?rd\%l d@gﬁ?lr al r
condi tioner Vi co ct . heat: exchanger _hayi xcellent.=.3 pacity
acconnndgﬁﬁﬁy% nm@&g&pn %@%yggﬁswkpgﬁeaégoﬁvgﬁ?¥oﬂgﬁg 28 18 81 2ecufEPES
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 through the
expansion value during the rocom 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 coperation, whereby occurrence
of noise of refrigerant is suppressed not only when the room
heating operation is performed, but also when the room heating
cperation is stopped, and reduction in airx condifioning capacity
is prevented.

Another object of the present invention is to provide an air

conditioner having a compact heat-exchanger having excellent



heat - exchanger is nounted, to thereby m nimze cost-up of the air

condi tioner, but maxi m ze a heat-exchange performance of the air

conditioner. In order to attain the above objects, according to a first
aspect of the present invention, the opening degree of the electric
expansi on val ve of an indoor unit when a roomheating operation is stopped
Is set to be smaller than that when the room heating operation is carried
out, and a pressure reducer is provided in parallel to the electric
expansi on val ve. The resistance value-o8 the pressure reducer is set to be
smaller than the resistance val ue corresponding to the opening degree of
the el ect CRPAEAFANRGIWRAALathein t Re MBGAMIRI | Ay HPAFR: iDNCPRVERtHHRY.
According to the first aspect of the present inventjon, refrigerant f|ow ng
out from PRET-RAGBRANGEE: LEAGNNERG . te GhrTeRY THrimizR COfGiHR Sothpair
pressure red r than to_the electri xpansion val ve when the_rgom heating
bper at | onPBILFAPRE; REE THARITR TALEY SROPROY PPE 8F BRECRNPENTIS e nl y
i nduced dggnég iggg flow of the refrigerant into the expansion val ve can be
reduced. r Er, Ebording to a second aspect of the present invention,

t he openi ng degﬁe&%)ért@g_ﬂ@g}_ﬁi&%% Yk M4 ear/%gd}clii(}-\fl‘%;&;f’g haatdng

operation is carrired out is set to rger- to th

pressure- pegEEL NG eph St oAl Uen@éntidn, t ! 866ALAgORARIL oY altye and

an auxiliary pressure reducer
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 bperation is carried out, and a pressure reducer is
provided in parallel to the electric expansion valve. The
resistance value of the pressure reducer is set to 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 firsflaspect of the present invention,
refrigerant flowing out from the indoor heat exchanger is guided
in larger amount to the pressure reducer than to the electric
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



for conpensating for the | owering of the pressure-reducing resistance val ue
Is provided in a liquid pipe which links the electric expansion valve and

t he outdoor heat exchanger to each other and is |located in the indoor unit.
Accordingly, after the refrigerant flowi ng out fromthe indoor heat
exchanger in the 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 (room), and the distaqfe bet ween the both end pl ates of

t he heat exchanger is set to be substantially equal to the width of the

vom 1ot R e OO B0 1o R R ThAL B S G dde g o, e

shorter 1ni an 't he véntilation pa

heat exchaiifelocindatady | Yok Xtk | AclAG NN bEalydl PREksullelbeldiesn

extended and plate. Further, the Insi a main body'is partitione ?nto a

venti| at ik gdhddOPa bR 28 precifb@alin QIUWIRARIY pONN HNidh R2hks! kA8
pl ate, and one of both end plates of the heat exchanger accommodated in the

venti | at iglre@atdt redpansiue Rrdisrd At ahetlbutiiberehealtr exehangeul REE8AChOOM
side, is extended so that the apparent width of the heat exchanger between

the bot h ctitderplamidesis- 16catcedr ¢nf the sudsdmntniiat ] y Aeroaid inglyhe atitétrhtbé t he
ventllatgz}rigerant flowing out from the indoor heat exchanger in the
heat operation is passed through the electric' expansion 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 cne of both end plates of the heat exﬁhanger is extended
in the width direction 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
in its width direction than the width of the ventilation path,
the heat exchanger can be easily fixed to the ventilation 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 ventilation 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



path. Therefore, electrical equipnments (parts) -in the electrical- equipnent
roomsuffer little heat effect (radiation heat) from the heat exchanger,
and thus the equi pnents can be prevented from being danmaged by the heat
exchanger. Still further, a closing nenber is filled in a space which is
defined by the extended end 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 blowout part 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 _Lngide of the case into a ventilation
path (roonm) for blowing the air through the case and an el ectrical

equi pmenttHea@Ps st drGtdl1Gale A1t StAl€he a6LOENDEA €He @eht@NbtpbAt e
whi ch is accommpdated in the electrical equipnment roomso as to be di sposed

al ong t he@dtmnrhepafierepfeldetiddl eqdy paedtisol garas joimttheeabecttbcab+ ch
the electrical parts are secured, and a rear plate which has one end
portion sguEeEmentg roos Fudfesi detfle hedt ;ifedtat @adibticen ohéat) £nom
portion fixed to the case and serves to support the front plate so that a
space i s ther heatRrxokangene dhugl the equiptrNts fan be| PEEVRBARAPEFP® are

al so secured to, the plate surface of the rear plate. - 6 According to the
fourth adfdde GRMERedyRSsctie i Reaht pERhaRger. Still further, a closing

member is filled in a space which is defined by the extended end
plate and the wall surface of the ventilation ﬁath 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 conditioner for blowing heat-exchanged 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.



accommopdati on space for the electrical parts can be effectively wused. In
addition, if light electrical parts such as a print board, etc. are nounted
on the front plate and weighty electrical parts such as a transforner, etc.
are mounted on the rear plate, a work for securing the nount nmenber to the.
el ectrical -equi pnent roomcan be facilitated because it is light at the
front side and weighty at the rear side and thus its wei ght bal ance neets
the securing work. Further, if electrical parts for which service or
mai nt enance is frequently required are nmounted on the front plate (not rear
pl ate), the service and the mai ntenance can be perfornmed fromthe front
side of the main body, so that workabil4 tsy can be i nproved. BRI EF

DESCRI PTION OF THE DRAWNGS Fig. | Is a refrigerant circuit diagramfor a
mul tiroomair Jeebrdingetothe fousth espedithodt the aragdent tavientionesthe
I nvention, Fig. 2 is a cross-sectional view of an auxiliary pressure

reducer (oragemmodatipn Space fiogt thgeedrctoicadi pagtsgeam bereffeatively

condi tioner of a second enbodi nent according to the present _invention; Fig.
4 is a ref MSf&-ant cRAREFLOR; agfaitdt MleftTicinPaTeheFUSP &% A rpFint

enbodi ment _accqording to the present - 7 _inventian; Fig._S IS a .
% eighty electrical

cr oss- sect RARXL v RER- SHERIRRPHadenyphe B hPlate and

parts such as a transformer, etc. are mounted on the rear plate,
a work for securing the mount member to the electrical-equipment
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 for which service or
maintenance is frequently required are mounted on the front plate
(not rear plate), the service and  the maintenance can be
so that

performed from the front side of the main body,

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
invenfion:

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

Fig. 3 4is a refrigerant circuit diagram for an air

conditioner of a second embodiment according to the present

invention:

air

Fig. 4 is a refrigerant circuit diagram for an

conditioner of a third embodiment according to the present



an indoor unit of the air conditioner; Fig. 6 is a perspective view of the
I'ndoor unit of the air <conditioner; Fig. 7 is an expl oded perspective view
of a main body of the indoor unit shown in Fig. 6; Fig. 8 is a plan view
showi ng the rel ationship between a tubesheet and a right end plate of an

I ndoor heat exchanger shown in Fig. 7; Fig. 9 is a cross-sectional view
showi ng an indoor unit when the indoor heat exchanger shown in Fig. 7 is
taken out; Fig. 10 is an expl oded persgpq;Lye vi ew showi ng an el ectric

equi pnment which is secured to the main body; and Fig, 11 is a perspective
view of a jmeddcigier. DETAI LED DESCRI PTI ON OF PREFERRED EMBODI MENTS
Preferred enbodi nents according to the present invention will be described
hereunder with Fiferenee al @rlas-AeediRMAl Rdewllshhwity sReberapcetavaesal 1
represents a multiroomair conditioner in which plural indoor units 3a, 3b
and 3c ar ear i iMdubr uriar af ahe tad orRRMAdvienetsnit 2 through a refrigerant
pi pe. The outdoor unit 2 includes a capacity-variable conpressor 4 and a
rated (capacit\Fig.nbadisakl perepeptdsyeoriewwiitc ithar éndo8r uvohtecfethéocatnch
other in parallel. The outdoor unit 2 further includes a four-way

change- oveFoniBi®n@Tkhi ch is sel ectively switchable between a state as

I ndi cated by a solid |ine during . .
Fig. 7 is an exploded perspective view of a main body of the

indoor unit shown in Fig. 6;

Fig. 8 is a 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 c;oss-sectional view showing an indoor unit when
the indoor heat exchanger shown in Fig. 7 is taken out;

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 OF PREFERRED EMBODIMENTS

Preferrad embocdiments 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
.to one outdoor unit 2 through a refrigerant pipe.

The outdoor unit 2 includes a capacity-~variable compressor

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



a room cooling operation and a state as indicated by a broken line during a
room heating operation, and allows refrigerant discharged fromthe
conpressors 4 and 5 to flowin a direction as indicated by a solid-line
arrow during the roomcooling operation and to flowin a direction as

I ndi cated by a broken- line arrow during the room heating operation. The
outdoor unit 2 further includes outdoor heat exchangers which are arranged
in parallel. Each of the outdoor heat exchangers serves as a condenser
during the room cooling operation and-agso serves as an evaporator during
the room heating operation. The outdoor unit 2 further includes a receiver
tank 8, andnantedctouéativrothehi £ pasalliekedThe g@asdcortunit p? phertiemof the
conpressors 4 and 5. The indoor unit 3a is of a wall nounting type as shown
in Fig. iBcludeshewfiurway d¢hatge-owdoovadvet Bawhiachudes selectively || a
and 12a, an indoor heat exchanger 13a which serves as an evaporator during
the roonsebbehablepbetiveen angtalkeo aservddcagedabyondamied dine FUWHAT oom

heati ng operation, an electric expansion valve 14a ﬁherelnafter referred to

as "el ecBr FEOMySPPAING PRETAXIGE Ahi gSHRER e@SofndheaErE by @ PHRKEM4a i s
controllid by |l ectric._\valve, and

is fu f‘?eosgﬁgglgfs %‘r%pﬁggglgﬁz c?’égifnllE I%?gsla%n oPliﬁwﬁuII'seef EEF ve
?ﬁggg?guﬁfg&g&%ﬁ oxﬁ!ﬁlﬁ% %fgxgggla Sofk! ly Bfa"s god%a%u 050 d 3 Sleceilf
y pass pipe 15a “Serving as a by-pass for

the el ecigi qruabu@et?py AaP'&5FHE€1ine arrow during the room cooling
operation and to flow in a direction as indicated by a broken-
line arrow during the room heating operation. The outdoor unit
2 further includes outdoor heat exchangers which are arranged in
parallel. Each of the outdoor heat exchangers serves as a
condenser during the room ccoling operation and also serves as
an evaporator during the room heating operation. The outdoor unit
2 further includes a receivef tank 8, 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. As shown in Fig. 1, the indoor unit 3a includes strainers
1lla and 12a, an indoor heat exchanger 1l3a which serves as an
evaborator during the room 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 lda 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



reducer 16a (hereinafter referred to as "capillary tube") and a check val ve
17a are linked to each other in series in the by-pass :pipe 15a. The check
valve 17a is closed during the roomcooling operation and opened during the
room heating operation by 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 3c have the
sane elenments as the indoor unit 3a. The9sane el enents are represented by
the sanme reference nunerals, and the duplicate description thereof is
omtted. |fegcFdPedolp&rtormthe room heating operation on all the indoor
units 3a, 3b and 3c in the multiroomair conditioner 1 thus constructed,

each of the el edPRi dAfASFesundh, SppfurihemcinghudRs ihdBBTPEFFt #188, 1R and
Coad: on t RE=YEREr =hahab¥ RBHe R dOOF. BYFETEL0 NEPLHA ViR oandTARsttS

of the r ook RUGEEng o R obRE S AphEef CEOERHTER FRbE i i fiar b L 4°
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| oads of the other indoor units 3b, :
operation and opened during the rocom heating operation by
pressure of the refrigerant.

The indoor unit 3a further includes an auxiliary pressure
reducer l8a, and an orifice is used as the auxiliary pressure
reducer l1l8a 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 eiements 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 3c in the multiroom air conditioner 1
thus constructed, each of the electric valves l4a, 14b and 1l4c
of the indocor 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,



3c are not set to "0"), the roomheating operation of the indoor wunit 3ais
ceased. 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 14a is set to 85-pulse. The 85-pul se neans an openi ng 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 14a at. the stop tinme of the
room heating operation is set to be smal 12t than that during the room

heat i ng opgbati%n The electric valve 14a is set to be slightly opened as
descri bed 0 e@&n during the stop of the roomheating operation because

wh d d fri t i d i .the.i t. ]
13a, the trappedoFePrryRtant %an;m&:ﬁﬁ%13%3%%{»%&38%o@f?%el%%%%%& i
2 through ghe,el @&% rdf wpal Y%heléga@@??tfgaéyyésalg'o%ﬁemndwrsmg wae of
air conditi oner, he trap anoun (0] he condense rerri ger ant 1s
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capillary tube 16a whi 'S provi the by-pass pigk ..Sa is set to be
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about 17% of the electric valve 14. Accordingly, a |arger anount of

refrigeranindboshais Mendangadt shdwni) nof hehe ntdvorh &l te 3ahbs gsgasedh anid t he

stop time of the room heating operation of the indoor unit 3a is liable to

f1 ow t owar thetiel s -muass: pifpshébSel davrig vakve dpid liar getube 8%pul=n Thear d
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 stop time of the
room heating operation is set to be smaller than that during the
room heating operation.

The electric valve l4a is set to be slightly opened as
described above even during the stop of the room heating
operation 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 amocunt cf the condensed refrigerant is experinientally
measured to be 0.3 to 0.4 liter. The resistance value of the
capillary tube 16a 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



the electric valve 14a (see a one-dotted chain line arrowin Fig. 1).
Therefore, the noise of the refrigerant hardly occurs in the electric valve
1l4a. The resistance value of the electric valve 14a is not necessarily set
to a fixed value at all tinmes due to a rotation error of the pul se notor of
the electric valve 14a (it is difficult to accurately set the pulse to
85-pulse) or the like. On the other hand, the capillary tube. 16a has the
resistance value which is kept invariablyg at all times, and thus the
refrigerant is liable to flowinto the caplllary t ube 16a Therefore, the

stabl e ref ningamantiddcay cesaPeertsangdy ai Fedatn thehedoplanmeinit Qe atoddie
stop tinme of the roomheating operation. In order to prevent the trap of

t he refrigaeantngsogesatibadof abivy einddur dirfifte3andes hatbdentbhflopetdwmrd
degrees when the room heating operation is stopped and when the room
heati ng opé&het byrpaiss pdpeorlbad hayvimgefrhealgdapisictaryy tulte Ha e , taweerd

I ndoor unit 3b during the room heating operation w /|l be described. An

i ndoor air tbﬂoﬁkﬁc‘eﬁgﬁ )L 43 (ﬁeﬂa@e@ﬁ%ﬁptwmfndi%y?é@“oin tHieg -
electric valve 14b is adjusted in accordance with "the room heating | oad of
t he i ndoor Ldnmi Thepefgre. a'EE‘%s"tq’Fe?ﬂ qfeihe refrigprant; RATHLESQEFERT et bty

Lgfl:&:nce Xgﬁﬁe és si ghi z reduced with respect to the room heating | oad.

mpl &-eFREACT KBLYEI Y430peni ng degree is originally required to be set

to about The resistance value of the electric valve 1l4a is not
necassarily set to a fixed value at all times due to a rotation
error of the pulse motor of the electric valve l4a (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
value which 1is kept invariable at all times, and thus the
refrigerant is liable to flow into the capillary tube 1l6a.
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 degrees 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 14b is adjusted in accordance with

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



23% (115/ 480), the val ve opening 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 larger by 1%
to reduce the pressure-reducing 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 conpensate for the
deficiency of the resistance value (2$%) due to the reduction of the

resi stance val ue as described above is E§ouided the auxiliary
pressure-reducer 18b as descri bed above. Accordingly, the refrigerant in

the i ndoor thi8i thabpeaiénte L ASIIONR Neddi SeatpeT A1cd dehavemay ellews.

First, the gas-liquid mxed refrigerant which is condensed 1n the indoor

heat exchamngeh tabpeetr aducgtt i Fodi CREHEENnEY UdWI. eFGEt ekampabyewAdh Whese
val ve opening degree is set to be slightly larger. The noise of the
refrigeranvalvetboperingtdegreeal ycodiipinal syppegadeddt acbbeszal:l tbeabovae t he
val ve opening degree is set to be slightly larger- The refrigerant which
has been 23¥udelb 148G .esher vaflyebependingf dedgrea isonatecteducedbyeabdub is
reduced in%gressure by the auxiliary pressure reducer 18e again, and then

returned t&%t RBdod¥Soritiniie Betactor abeyity, 23%he (1RBYABGer dithatoi k% hihEl y

occurs in the jndoor unit, 3b during the - roonrheatingﬁggeration | i ke

the i ndoorCRRRINBLedras,d $S6F e léF%é%ra&(’%)hegﬁ%&P gt Fegreents
orifice Seér.\'/eip&a%sl}; g%tagéi Ilaell. q-rg/rg%rreggvuig 'tr:oe dIl‘JeCC?'I.Ecel %:?'Le pressure~reducing
resistance. If the opening degree is set to be less than 1%, the
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 value 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
electric valve 14b whose valve opening degree is set to be
slightly larger. The noise of the refrigerant in the electric
valve 14b is suppressed to be small because the valve opening
degree is set to be slightly larger. The refrigerant which has
been reduced in pressure to be ligquefied in the electric valve
" 14b 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



has a main body 21 which is fixed by dowels 20 provided to the refrigéerant
pi pe 19 as shown in Fig. 2. The main body 21 has a hole 22 of 2.5mMmin -

i nner dianeter (La) and 8mmin length (Lb). The inner dianmeter 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 refrigerant noise occurring 1in the
electric valve 14a is snaller than the noise of the refrigerant in the room
heating operation, which passes through 1Bhe indoor unit 3a in the

gas-liquid mxed state. Therefore, no robl em occurs .on the . refrigerant
noi se in theOToBRF EH i FRETH I at F UfE ¢ e“'ﬁ}fﬂ% Whdhidy adteg:lh@e S§PP; frdme

electric va%ve %éa.éﬁhthe oom cooling operation is set to 4% (20/480
pul se). ThAF i 50 tFRom BS %e?ﬁ?‘@ata’e%?‘ee in the room cooling operation is

set to be smalher Lhap 1haled gy hhes L OPLNERkE 10200°LALLAN e TRES LS PERRUSS

t he i ndoor heat exchanger as a Tow press

refrigerating gVl £n abslay 36 Gibechefsi E%fzé‘&tbi}ndBQSlEnégogrQ@i‘&ede"éﬁhi‘H_ﬂter_

13a is attracted to the 'outdoor unit 2 (conpressors 4 and 5), so that 1t is

unnecessarye#©: gl Ipi dNreasse shenyalyeri@peri ngnhdedseR. body421Fhes 8
shows a second enbodi nent of the indoor unit. In this enbodinent, the sane

el enents asold@ oF Bl GmmliArenheprésadast (Da ) ehde Bmm iaf ReageR (LBpral s,
and the description thereof. is
The inner diameter 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 1l4a) is kept
substantially liquefied, so that the refrigerant noise occurring
in the electric wvalve 1l4a 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
operation.

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 rcom heating operation. This is because
the indocor heat exchanger 13a acts as a low pressure side for a
refrigerating cycle and thus the refrigerant in the indocor heat
exchanger 13a is attracted to the outdoor unit 2 (compressors 4

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

opening degree.



omtted. The different point fromthe indoor unit shown in Fig. 1 resides
In that a by-pass pipe 35a is disposed to serve as a by-pass for the indoor
heat -exchanger 13a and the electric valve 14a. In this enbodi nent, the

resi stance value of a capillary tube 36a is set to be smaller than the

resi stance value of the valve opening degree of about 17% (val ve openi ng
degree during the 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_pags_pipe 35a in |arger anount than
toward the indoor heat exchanger 13a. Therefore, as conpared with the

embodi ment showpigi I8 Shdwsla §88ch& MBS BREN€ I Wha! LRBc6PEGEL LS RS
i ncreased because no refrigerant flows into the indoor heat exchanger 13a,

and t he roaembbéiheny, pid GAKR@A dnfent@Ph8VeHosei gf Fighaware tkpkdsented
enbodi nent of the present invention. This enbodinent relates to a general

heat - punp bypthai sameoreiférenes havenglspl gndnehendescriptiofathékeosain
elenents as the air conditioner of the first enbodi nent shown in Fig. 1
are repr esentttedy The dfiteraitepmics fncey &he indvorhandfpishownein Fig.
description of the same elenents is omtted fromthe follow ng description.
The sane e} fERIL4RS tife thatia hvupkeereirandiR b8t dispased t01§erv¢|ea$ hrd

enbodi nent. When the i ndoor unit 3a as descri bed above is of a

mounti ng t3HPRRF £9%skBRnindorrgheat exchanger ial andithe F&EFH€1° valve
l4a. In this embodiment, the resistance value of’a capillary tube

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 l3a. Therefore, as compared 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 a general heat-pump type air
conditioner having only one indoor unit 3a. The,same elements
as the air conditioner of the first embodiment shown in Fig. 1
are reprasented by fhe same refaerence 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



i ving space than a ceiling-suspending type indoor unit which is secured to
the ceiling 92 of a room and thus an user in the Jliving 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 wll be
described. In this enbodinent, the indoor unit 3a is secured to the wall of
the roomas shown in Fig. 6, and thus it is called as 11lwall nounting
type". An outer body 102 of the indoor ygit has a nmain body 103 which is
opened at the f ront side thereof (see Fig. 7) and a f ront panel 104 which

i s secur eghbothbed femddheler. of the nmain body 103. An air suction grill 105
and an outlet (air blowout) port 106 are fornmed at the upper and | ower

portions of tUiedrtiné padebrlfitr Spexd i desgriBedeabove rseofil alGall
represents a wind-direction varying plate which is disposed at the air

bl ow out pountisy kyPe 99 as ehpwodén Pegspectiitvd svileowadied mearem tvotel103.
The inside of the main body 103 is partitioned into a var,tilation path
(room 109ivhen #Pasicethrncal cebhingravIPeRbing Itipe i rloqrunit wiighate 108.
In the ventilation room 109_are acconmodated a heat exchanger 13a, a drain
pan 112 f8fcYeRD| t9 ntheafeiling927108p et chPar EPHEWATL HRFE et Rl he

heat SxohElopte Whanls GShUAALAL o UIe WLoLt. g2, shess thow fan
3a. Accordingly, the suppression of the noise of the indoor unit
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 body 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 lower portions of
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~equipment room: 110 by a
partition plate 108. In the ventilation room 109 are accommodated

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



end plates Illa and |llb, the width B of the drain pan 112 and the w dth of
the cross flow fan 113 are set to be substantially equal to the wdth 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 nmain body 103, a notor 116 for driving the
cross flow fan, bearing rubbers 117 which are engaged wth the right and

| eft sides of the notor, a bearing rubber press 118 for fixing the bearing
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 tbtation shaft 120 of the notor 116.

Ref erence nuneral 121 represents a closing nenber of foaned plastic such as
pol yst yr er@TORMRtS sk urte sdexrepnee sPRethgohppt esshangeapadgnsnd

h [ hed he back f 122 qof th | 0sj nb 21. Th
i de burt S (F L oEhRg CHEABAR | o reds dFIaat Pt e Batkis BRSor
th in b 03 4 tact with th |1, of th titd late.108_ at
the "ventiTEITbA D& RPFOBCEraBRcherher 11 FeureSu ARt o3 1P ABS BF 5 ng

nmb 12 [ t 124 of 1 Ll ALl t 09, of
rrrrgi ne[)ody%%%f%%&ﬁ%g%%%ﬁ oé,lé)tvﬁé&]ﬁ}:Y%Q%#}g%n%gﬁlé?P@ZQa%s?*?xae t60

the ventil@ld QM belQRe %%fo%rse'}‘i%wnf%ﬁr 3h3122er EQEegggiraé Mé@ﬁ%iﬁi%eat

provided on - 17 the front surface of the closing ne 121, a
exchanger ggml TcPafel ARt By et MaatihatBos @aithonod25 into a hole 126

of the right end plate Illb of the heat exchanger 13a.

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
press 118 for fixing the bearing 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 liﬁ.

Reference numeral 121 represents a closing member of foamed
plastic such as polystyrene, and a pressure—sensitiﬁe 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 abuts 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



Through this operation, a space E which is defined by the right. end plate
11 b of the heat exchanger 13a and the wall 124 of the ventilation path 109
is filled with the closing nenber 121. Reference nuneral 127 represents a
nmount menber which is accommodated in the electrlcal-equipnment room 110 of
the maiin 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 treatnment (7mm, etc. to inprove the efficiency of
the heat exchanger 13a, and thus the widih F of the heat exchanger 13a
itself is set to be snmaller than the width D of the wventilation path 109.

Therefore, {4k OEEBht! GuEaicd eV ) hoslihg heehbexchangerah@ ttha RBéathe

ventilation path 109, the extension end portion Illb having a flat plate

shape is segstttfthgd0 13ar 88 pbseeEoRbdlhe insdwpnth eiib prajecti9nat26hentd ght
side of the heat exchanger 13a as shown in Fig. 8. As described above, the

L- shaped erd hpllat 22828f whe riightoeadoplabe bDlh efhdhd hikas eaththgehehlda.
exchanger 13a is extended in the width direction of the heat exchanger 13a
with the extersigin tivid pgeiaddon,| b spacsuBswhhthallbydebfineddbyt tize drfghkince
A between the other end plate 1l1la and the extension end portion Illb with
the wi dt h ©rsf pliateydalb| afi the peeat mohangeridida and the waléniZérofrthe

portion 11 1 b - is is disposed at the electrical-equipnent room 110 side

in the veMeHiRdAoBaPAtI0dOITREr Efdled VREDHERE EROREAGeMeTRETaMAlt he

el ectrical - equl RIRRl L2 e a0 147 PESS e dbiYs 'L ORoSAE nehBe: which is

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 11l.

The pipe 128 of the heat exchanger 1l3a is subjected to a
narrowing treatment (7mm), etc. to improve the efficiency of the
heat exchanger 13a, and thus the width F of the heat exchanger
13a itself is set to he 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 1llb having a flat plate shape is secured
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 portion 1lllb to
substantially cdihcide the distance A between the other end placte
llla and the extension end portion 111b with the width D of the

ventilation path 109. In addition, the extension end portion L1155



at a large distance, so that the parts in the electrical- equipnent room 110
are prevented frombeing effected by heat radiation (cooling or heating)
fromthe heat exchanger 13a. The extension end portion II1b may be formed
integrally with the end plate 129 so that a part of the end plate 129 is
projected therefrom Reference nuneral 14a represents an expansi on val ve and
reference nuneral 133 represents a capillary tube, and these elenents
constitutes a refrigerating device 134 linked to the heat exchanger 13a.
These el ements are disposed near to the gxtension end portion 111b (at the
front side), and the heat exchanger 13a and the refrigerating device 134

are arrangggl dnspbdedwadt el recddoriof1idguignéntatben pAlh ddfe YHt Rhkhis

arrangenent, the heat exchanger 13a and the refrigerating device 134 are

| ocat ed bensrtin ddigord i th 107 .1 therAFededi ~ley helitfigkchatiger didaaendd the t he
refrigerating machine 134 and the extension end portion Illb is surely
recei ved bglddieridradi—equaipndide rboai 1 10nvarer diispesiedd aweyt feome aachx oltheger
13a. Fig. 9 shows the relation between the main body 103 and the heat
exchanger aBaz \¥awge hdilsdancexchemgahat3athe faafsdino thee edachrbody-103,

the right side portion 135 of the-cross flow fan 113 is hidden by the
ext ensi on SHEERGE oFPIm | BlOTREeeimyraventad - fIom hedpgl effRdtes HFyt headir
suction port, 136 is snaller than the actual width D of the ventilation path

109 (the WFERHPM KERLINGLEWNEREIRG) IFPM thi, feats exghangessiiid nenber

121 is enbedde%he 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 l4a 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 11lb (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 refrigerating device
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 13a. 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 1l1l1lb. Therefore, the



in the right side portion of the ventilation path which extends fromthe
air suction port 136 to the air blowout port 139, and thus no air flows in
this space. Accordingly, a part of air which is sucked fromthe right side
of the air suction port 136 is guided along the right side surface 138 and
| ower surface 139 of the closing nenber 121 and snoothly bl own out fromthe
air blow out port 137. Accordingly, there is no possibility that turbul ent
flow occurs in the ventilation path 109, and the noise is suppressed. Fig.
10 is a perspective view showing the relation between the

el ectrical -equi pment room 110 of the nmiyy hody 103 and the nount nenber 127
whi ch is accomopdated in the electrical- equipnment room 110, and Fig. 11 is

a perspectdct@all ath s N la iFe Rt igHO Wbt 136. 1d OsmaIl&x g6had Otrand
11, reference nuneral 140 represents a front plate, reference nuneral 141

represent acxuadawightht B @i €ife ivent 1TLEiSRC packd A 09he thec widithf afetloé dilre
front plate and extends to the back side of the main body 103, and

ref erence bioweralt pé2t 18pP)esthas assuppertlosingroenbed hZltie dmwsided
portion of the front plate. The nount nenber 127 is constructed by these
el ement s. iAnthgpeigbrdeidasportioe ¢f ovie prentilatiomdath efhich Rxtends 20

of the fraont plate 140 which is located at the ventjilation path side are
desi gned £5°BetBReRiEdSUGRYCRNROTBPESO bR tFRM T tpkovw eyt rR9tde W38 @Rdbent

to the ve@}_]hga;g“iaogilp atllhowssi 9161 t}-h('?sa ds;\),\géee S Accoxrdingly, 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.pgssibility that turbulent
flow occurs in the ventilation path 109, and the noise is
suppressed.

Fig. 10 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 portion 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



(not shown) of the electrical 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-wel ded to the
back surf ace of the front plate 140, and the rear portion 147 of the rear
pl ate 141 abuts against the wall 148 of the electrical- equi prent room 110
of the main body 103 through a cushion. Reference nuneral 150 represents an
openi ng through which the lead wires are -inserted. A transforner 160
serving as a second electrical part is éepured to the rear plate 141 from
the side direction. The support |eg 14% conprises a first piece 151 which

abuts agyd Ngfe EQ%nQaSKa§Hr&Q@?wﬂ&c&h%sfiBE%tEhaE%’tﬁeS%QHQQlQEESH 2¢h
p 51to the | | ece 153

whi ch extends fromthé first piece ower side, athird

whi ch extanes dredmdig et ofyl Pbeeeedvédl Oahhe theWeippet USoRftbi HUELE
pi ece 154 which is obtained by bending the tip of the third piece 153. A

first terdMalsifeatla4lis ibente @y athd Grerd il SN bPtRCEidS2 LN wheesi de
direction, and a second termnal plate 156 is secured to the third piece

153 from(iae showen efdetheTékeétistalepatrtalapkatrtéhfedsatongetiteddro: a
lead wire of a renote controller (not shown) and-the second termnal plate

156 is coomgéondldd afl thd heft £iden LH4.out'door unit (not - 21 shown).

Ref erence nuneral 157 represents a print board serving as a first electrical
part, and it FTBesEeaFeplatethetlfisndepigred 1i4p a substantially U-shape.

The front portion 146 of the rear plate 141 is spbt-welded to the
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 room 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
which extends from the first piece 151 to the lower side, a third
piece 153 which extends from the second piece 152 to the lower
side and a fourth piece 154 which is cbtained 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 from 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



in a float state with a fixture 158. The nount nmenber 127 is -accommopdat ed
in the electrical -equipnent room 110 of the nmain body while the print
board 157, the transforner 160, the termnal plates 155 and 156, etc. are
fixed on the mount nenber 127 as described above. Through this
accommodati on, holes 16la, 162a and 163a which are forned on the respective
sides of the nount nenber 127 are positionally 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 screyws 40 acconmpdate the electrical
parts in the electrical-equi pnent room 110. As descri bed above, the |ight
first el ectshiogal) .part is secured on the front plate 140, and the second

el ectrical part which is weightier than the first electrical part is
secured on theRedarepcst aumeralTif? izepnasentsadsianing JeREDneerving razal

part) which isrmeiqptier éhan the print bogrd (fiésptele%}rical IPfgart)lis
secured on3 RETFEALFBELCIY PaT @Ngk 1hds \ERGHTSGtQ e ABERT RbdbR14D7
Ther of or o, JPhé rEFRE TERBER SR & HaHed 19 SiPoHORS: AentRd 4 Aoré
or secur) Mcigalliilha THINGle 127e 1 1 USELMSEL SDITH ool ihert he
b SRR 5 W BB O Al caR 188, Ml S eriti,
P;gx:?:g WptAtds 395t ahdlake etdec f Urahithedehy | ERe2MPul® MHeRBRARCA 2 &s
described above. Through this accommodation, holes'lﬁla, 162a and
163a which are formed on the respective sides of the mount member
127 are positionally 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
membexr 127 to the electrical-egquipment room 110, that is, a work

for positionally coincide the holes 1l6la, 162a and 163a formed

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



is disposed at the front side of the electrical-equipnment room 110, and the
transforner 160, etc. for which the service and nmintenance are |ess
required is disposed at the rear side of the print board 157, whereby a
setting work or an exchange work for electrical parts which require service
and mai nt enance, such as a print board 157, can be nore easily perfornmed. -
23 VWHAT IS CLAIMED IS 1. An air conditioner which bl ows heat-exchanged air
and includes a case (103) defining a ventilation path (109) and a heat
exchanger (13a) for heat-exchangi ng ai+ Bdassing through said ventilation
path (109), characterized in that the width of said ventilation path (109)
bei ng set &*Heand kbIerof Hehe thrimitRdY of- sai d heat exchanger (13a), and a

i f d pl 111 111b i ded bat h d i 129 f
Do o DAL (I AL Are b oulfed oL bt S pertdone, (129, ©
heat - h i f i d heat h ' .t bet , _at .l t
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partition pldate (108) for partitioning the inside of said case into a
ventil ati eairpdndnbdarel 268! Suhtred rid Riepetednbd €RE cradd s becthkcal
-equi prrent room (110) in which electrical parts are accommobdated, the tip
portion ofprisvd boatidenddd «hdrebyt a eeltkhhgbeorly becahecdxehahhe sodkR dbrsai d
electrical parts which require service and maintenance, such as

a print board 157, can be more easily performed.



el ectrical -equi pmrent room 3. The air conditioner as clainmed in claima1,
characterizing by further including a _closing nenber (121) which is

di sposed between said case and sai d Héaf exchange portion so as to be
filled in a space of said ventilation path, whereby the width of said heat

exchange portion is coincident mﬁ{h tgg &ggﬁﬂIyg said ventilation path
(109). 4. The air conditioner as f -fh 2, characterizing by
further including a closing nenber (121) which is disposed between said
case and sai d heat exchange.portion so as to he filled .in a.space of .said
ventil ation gat Em( 1997, C\ﬂ%%ﬁgb?/n?%e w\?lvilﬁﬁh S ai Bea%eea’ic%)?g%gng%rporg??on is
coi nci demtl wdetsh at haswi dih3pf dsfirdingventviehat Lanigatdath @49)5anthe &kat

condi tioner. as cl ai ip claim.l1, characterizing furt i hcl ydi ng a
refrige?%ﬁ|%ﬂ§e5ev?gg§€13§3rv;h?:t Fgcg?é%%g%daagt gag%§$¥ioﬂ%%%%ﬁro%€?§g to
sai d extemdectpont parh ({10%0) thasmateerivedtit athagn path (109) and is

connected to_said. t exchange congditi onet Aas aiged. in
claimb5, chaF%%tg%?gﬁnﬁ% b§§¥8r§ﬁ%$i¥%%%3dﬁ%g*h é?%%% gganﬁlf%% dﬁ?cﬁéis
di sposedndeleowtsand thheat dexchiingeid (E34) cantlasegwesl 320 .1 @0 veredhdehsed

mater dgopl efs e ramugal dh st exchanaeeqand gondensed.yatieh dropbet sef rom
said refri‘gerating nmachine. 7. e air conditioner as clainmed in claims®,
char act szigeatnexthangesai d 3ref £n geratiidghddviee (01834p eanpe i suslvanh a
expansi A, YA Rankd 48d- { U WO WaTk e e PLESRHIR ! G935} OchbfedRhicbagc gpt when
least one of said end plates (1lla, 111b) being extended in the
width direction of said ventilation path (109) and the tip portion

of said extended end plate (11lb) being fixed to said case (103).

2. The air conditioner as claimed in claim 1, characterized in
that said case 1s provided with a partition plate (108) for
partitioning the inside of said case into a ventilation room (109)
for blowing air through said case and an electrical-equipment room
(110} in which electrical parts are accommodated, the tip portion of
said extended end plate (11lib) being located at the side of said

electrical-equipment room.

3. The air conditioner as claimed in claim 1, characterizing
by further including a closing member (121) which 1is disposed
between said case and said heat exchange portion so as to be filled
in a space of said ventilation path, whereby the width of said heat
exchange portion is coincident with the width of said wventilation

path (109).

4. The air conditioner as claimed in claim 2, characterizing
by further including a closing member (121) which is disposed
between said case and said heat exchange porticon so as to be filled
in a space of said ventilation path (109), whereby the width of said
heat exchange portion 1is coincident with the width of said

ventilation path.



refrigerant is guided to said heat exchanger, and a capillary tube (133).
8. An air conditioner which serves to bl ow heat-exchanged air through an
air blow out port (106) provided at tRé front surface of a nmmin body (104)
thereof and includes a case (103) defining a ventilation path (109),
characterized by conprising: a partition plate (108) disposed in said case
(103) for partihig oaﬂmgcqwgt.l@?aeaéf cdaiprtakt ¢H03) InteharardRELFRRY on

room (0%, ek bk oW g R Ta tRIQUGE, @i GRIEcE108)4 )anﬂqladm alsectibheada
equi pnent room (110) in which electrical parts are accommpdated; a front

plate (A%0) PRI SHPpAAITAGNEIMOURR Fetbe?=(eroPY Wrrchoni $1AERbribdSR ¥l i n

sai d elagiriigal ooyl ogma (ik1Qbrasetdd vohiseha hdwexr elxetbngenl parts are
secured, said front plate (140) being disposed along the front surface of

said main body (103); and a rear plate (141) which has one end portion (146)
supporting 4herteackisi denaf t sask faonilaphatieif 1403 imng, tdstea@tdtehemb
portion (147% fixed tQ sai d case é103? said rear plate ( 4%)) supporting
sai d frohtfBItaes ALY &s 61 RoPFR al Sifdc PHERWeB NI SR P FY rer'tLo At%e (140)
and Sal}ﬁba&a?eeccﬁiﬂ@ér m;elae@t fsle@ @k s p&ﬁtﬁectsejv@g cSﬁdélﬂiﬁéh vta(teﬁ:alddopl?@tlfs pl ate
(141). r conditioner as ai i n cI ract erjzed in

ch
that a fflior“btSaelldec???‘bafaxﬁ]é?rfge(rl46‘}dV\,ﬁPE EI?sse | %4 n ﬁ%?]geﬁts i s""hotht%ed on
sai d freddripkatein@ntcaisecond el ectrical part (160) which is weightier
than said first electrical part is nmounted on said rear plate.
7. The air conditioner as claimed in claim 6, characterized in
that said refrigerating device (134) comprises an expansion valve
(l4a) feor providing a pressure loss to the refrigerant when the

refrigerant is guided to said heat exchanger, and a capillary tube

{133).

8. An air conditioner which serves to blow heat-exchanged air
through an air blow-out port (106) provided at the front surface of
a main body (104) thereof and includes a case (103) defining a
ventilatieon path (109), characterized by comprising:

a partition plate (108) disposed in said case (103) for
partiticning the inside of said case (103) into a ventilation room
(102) for blowing air through said case (103) and an electrical-
equipment room (110) in which electrical parts are accommodated;

a front plate (140) for supporting a mount member (127) which
is accommodated in said electrical-equipment room (110) and to which
the electrical parts are secured, said front plate (140) being
disposed aleong the front surface of said main body (103); and

a rear plate (141) which has one end portion (146) supporting
the back side of said front plate (140) and the other end portion
{147) fixed to said case (103), said rear plate (141) supporting
said front plate (140) so as to form a space between said front
plate (140) and said case {(103), and electrical parts being secured

to said rear plate (141),



10. The air conditioner as clained in claim9, characterized in that said
first electrical part (140) is a print board, and said second electrical
part(160) is a transforner. 11. The -ai%® conditioner as claimed in claim8,
characterized in that a first electrical part (140) for which service or

mai ntenance is nore frequently required is nounted on sajd front plate
(140), and asedhdiel cepfitingtart C18o7ed of” iHiEdR Ser FPER T 7B nt®nance

is | esscfqequenthrytr equicked-ds pRUNt @daon s@iehrear 1Yt eid 1ddigntl2is The
air conditioner as clained in claim1l, characterized in that sa|36f|rst

el ect riBAPEeEr o 12099 i ST swPLehepartd Andeard SECORECRt eBRTT cal fPhrt
(160) iﬁhﬁﬂirﬁmsﬁéﬁdﬁﬂier than said first electrical part is mounted on

said rear plate.

10. The air conditioner as claimed in claim 9, characterized
in that said first electrical part (140} is a print board, and said

second electrical part{160) is a transformer.

11. The air conditioner as claimed in claim 8, characterized
in that a first electrical part (140} for which service or
maintenance is more freguently required is mounted on said front
plate (1490), and a second electrical part (160) for which service or
maintenance is less frequently required is mounted on said rear

plate (141).

12. The air conditioner as claimed in claim 11, characterized
in that said first electrical part (140) is a switch part, and said

second electrical part (160) is a transformer,



