[Name of Document] DESCRIPTION [Title of Invention] REFRIGERATOR-FREEZER [Technical Field]
[0001] 5The present invention relates to a refrigerator-freezer including a condenser at a bottom
portion of a refrigerator-freezer body. [Background Art] [0002] Existing refrigerator-freezers generally

have a s e ich aghi rtment, where a compressor and a fan are disposed, is
I e R R

dispose are rligerator-freezer body; a condenser is disposed at a back

portion oftiu I@f[%ﬁ{@nﬂrquﬁmgqgﬁﬂm@ﬂﬁﬁﬁ@g}m from a front bottom portion of the
refrigerator-freezer body, Is sent to the condenser, and is discharged from the back of the machine

compartii@chrisfdddeld] As a typical example of a refrigerator-freezer, the following
refrigerator-freezer exists (refer to, for example, Patent Literature 1). The refrigerator-freezer includes
aductand a pIéQQQ}ﬂ)e condenser The duct guides air that has flowed in from an air inlet into a

gachine compasfn é¥@1?ﬁwé‘§r}{i‘gﬂ"|”e%%sw%?Efﬂﬁ%ﬁé?rt%@eﬁé'%%ﬁHERFd%Q%é?éHHS@{Q&f%ﬁezer

body. The plate-type condenser is provided horizontafly in uct so as to partition an upper portion

and a lowesgrestiopartitie dnterefrigeieolyetezer Aaryrality of vent holes are provided in a plate of the
plate-type condenser The air inlet is provided at the front of a lower space of the duct that is partitioned

by the plHBackaidemseArturther, the back of an upper space of the duct is connected to 25the air
inflow port of th@g@jhine compartment. This allows air from the air inflow port to be discharged from
the back of the ne compartment, provided at the back bottom portion of the refrigerator-freezer

body, leading te-¢rhARGRMRRSRAINESHG SR HBRINAHRNEPS SPHERRESH which a machine

10 compartment, where a compressor and a fan are disposed, is disposed at a back
bottom portion of a refrigerator-freezer body; a condenser is disposed at a back
portion of the refrigerator-freezer body; and air is taken in from a front bottom portion
of the refrigerator-freezer body, is sent to the condenser, and is discharged from the
back of the machine compartment.

15 [0003]

As a typical example of a refrigerator-freezer, the following refrigerator-freezer

exists (refer to, for example, Patent Literature 1). The refrigerator-freezer includes a
duct and a plate-type condenser. The duct guides air that has flowed in from an air
inlet into a machine compartment via an air inflow port. The air inlet faces the front of

20 a refrigerator-freezer body. The plate-type condenser is provided horizontally in the
duct so as to partition an upper portion and a lower portion of the interior of the duct.

A plurality of vent holes are provided in a plate of the plate-type condenser.

The air inlet is provided at the front of a lower space of the duct that is partitioned by
the plate condenser. Further, the back of an upper space of the duct is connected to

25 the air inflow port of the machine compartment. This allows air from the air inflow port
to be discharged from the back of the machine compartment, provided at the back
bottom portion of the refrigerator-freezer body, leading to enhancement cooling effect
of the plate-type condenser.
[Citation List]

30 [Patent Literature]



[Citation List] 30[Patent Literature] [0004] [Patent Literature 1] Japanese Unexamined Patent
Application Publication No. 7-270036 (page 3, Fig. 1) [Summary of Invention] 5[Technical Problem]
[0005] In the above-described existing refrigerator-freezer, an air outlet is provided at the back of
the machine ¢ %ment of the refrigerator-freezer body. Therefore, if air circulation is reduced when,
depending upon setiing conditions and setting periods 100f the refrigerator-freezer body, a gap

between the aifpgitgianmmwind 5 NFEpaMSdUHesahMedushidiagameaticulbie esH e

condensation amount in accordance with the operation of the refrigerator-freezer body, leading to
deteriorafiety 0036dlpageahdbiityl bf the refrigerator-freezer body. [0006] 15In addition, in the plate-type
condenser disposed at the bottom portion of the refrigerator-freezer, the area that is capable of
transferrimy AERRRY RiGAYERLIOhdent upon the plate width. Therefore, when air circulation is reduced, it
l%ecomes d(ﬁf%gﬂmgdpﬁ%ﬁ lEe condensation amount. [0007] 20The present invention is carried out
to solve problems such as those described above, and has as its object the provision of a
refrigerator-freggeo8]at is not restricted by setting of a refrigerator-freezer body and that can improve

heat-transfer efficiency of a condenser. [Solution to Problem]
In the above-described existing refrigerator-freezer, an air outlet is provided at

the back of the machine compartment of the refrigerator-freezer body. Therefore, if
air circulation is reduced when, depending upon setting conditions and setting periods

10 of the refrigerator-freezer body, a gap between the air outlet and a wall is narrow or is
closed by dust, it becomes difficult to secure a condensation amount in accordance
with the operation of the refrigerator-freezer body, leading to deterioration of cooling
capability of the refrigerator-freezer body.

[0006]

15 In addition, in the plate-type condenser disposed at the bottom portion of the
refrigerator-freezer, the area that is capable of transferring heat is highly dependent
upon the plate width. Therefore, when air circulation is reduced, it becomes difficult to
increase the condensation amount.

[0007]

20 The present invention is carried out to solve problems such as those described
above, and has as its object the provision of a refrigerator-freezer that is not restricted
by setting of a refrigerator-freezer body and that can improve heat-transfer efficiency
of a condenser.

[Solution to Problem]

25 [0008]

A refrigerator-freezer according to the present invention includes a machine
compartment, a duct, and a condenser. The machine compartment is formed in a
compartment at a back bottom portion of a refrigerator-freezer body, and includes at
least a compressor and a fan provided in an interior thereof. The duct is disposed at

30 a bottom portion of the refrigerator-freezer body and in an area in front of the machine



25[0008] A refrigerator-freezer according to the present invention includes a machine
compartment, a duct, and a condenser The machine compartment is formed in a compartment at a
back bottom portion of a refrigerator-freezer body, and includes at least a compressor and a fan

provided Jp e tsreal, The Auctis ispased 4,208 bAUNAIIon of e deffiagrqipyfreezer

body and’in' an area i fron e machine compartment. The condenser IS provide € duct. The

duct inclyqlgsi ap Vit Hhal ffoRfaviiedraha fanbeldeorifaeZeinatpien iReraTRegyRInaY inflow
path that connects the air inlet and an air inflow port provided at the machine compartment, and is

providedoeithelsts dbrdensdet andiao et thatvie priopideiied takthe madtenef coeprfriggttantteezer
body so as to be adjacent to the air inlet; and an air outflow path that connects the air qutlet and an air

outtlow BSrPEYRRE ARHe RABHRRSEEr =Rt R CIARRRIRARYGE A ERE SFARyEItHR] f0B0)
S0 ceordinfderiie aresenl Byaan. S RoR e Al et ARkt fauIRHAEishalR pasiioned o

e refrigerator-freezer body, it IS possible to ea e refrigerator-freezer body

without besgcofibescet dwnisastinetcontisiors Futievepigemtoideeaetibahdifenedepending upon the
user. In addition, even if air circulation is considerably reduced due to adhesion of dust to the air inlet

or the ailCOBRAIGMERE. refrigerator-freezer body can be easily cleaned without moving thereof.
Consequently, it is é)ossib 0 mai?(lain air ciﬂ]culation in an optimal state, maintain an initial heat
transfer a RAUREPAYS sgﬁo%l ?Yﬁr%'f)g d improve cooling capability of the refrigerator-freezer
body. [Brief Def@@'@g]on of Drawings] 20[0010] [Fig. 1] Fig. 1 is a front view of a refrigerator-freezer
according to Embodiment 1 of the present invention. [Fig. 2] Fig. 2 is a side sectional view of the
lefrigerator-freexeraadaoydinthe freverdimeantiooi, thiegerekerdimntttamd #dFag. @ltfeygoBtisea front view
of the interior of a machine comﬁartment provided at a o _

duct are positioned at the front side of the refrigerator-freezer body, it is possible to

easily set the refrigerator-freezer body without being influenced by setting conditions

of the refrigerator-freezer that differ depending upon the user. In addition, even if air

circulation is considerably reduced due to adhesion of dust to the air inlet or the air
15 outlet, the refrigerator-freezer body can be easily cleaned without moving thereof.

Consequently, it is possible to maintain air circulation in an optimal state, maintain an

initial heat transfer amount over a long period of time, and improve cooling capability

of the refrigerator-freezer body.

[Brief Description of Drawings]
20 [0010]

[Fig. 1] Fig. 1 is a front view of a refrigerator-freezer according to Embodiment 1 of
the present invention.
[Fig. 2] Fig. 2 is a side sectional view of the refrigerator-freezer according to

Embodiment 1 of the present invention.
25 [Fig. 3] Fig. 3 is a front view of the interior of a machine compartment provided at a

back bottom portion of the refrigerator-freezer according to Embodiment 1 of the

present invention.

[Fig. 4] Fig. 4 is a side sectional view of a duct that is disposed at a bottom portion

of the refrigerator-freezer according to Embodiment 1 of the present invention, and



back bottom portion of the refrigerator-freezer according to Embodiment 1 of the present invention.
[Fig. 4] Fig. 4 is a side sectional view of a duct that is disposed at a bottom portion of the
refrigerator-freezer according to Embodiment 1 of the present invention, and the machine

comparte b I RaRe RIS AR BRI OR G SRS Rcspaccording o

Embodiment € present invention. IS an explo rspective view of the duct of

the refrigey ﬂﬁﬂzﬁééﬁépﬁﬂﬁgrm@r@@ﬂﬁéahﬂéﬁttb%Pﬂ@éWéMﬂHQ@nﬁbﬁg- 6] Fig. 6 is a top
plan view of the interior of the duct and the interior of the machine compartment of the

refrigeratdiFigeédeFiscoigliag exialodast prespecty ehe exweskiins raitth §Fiefrigerdo7freezeerspective
view of a lower cover of a duct of a refrigerator-freezer according to Embodiment 2 of the present

inventiorR4EY BiFR MBS INgaL 1L fion AT GREPONMYRNHAR that is disposed at a bottom portion of
T

compartm isposed there reezer according to

Embodineata e therpasarinvetionefrigeralbioir8breg R dbrairajas Empedahuatcootares in the
duct of the refrigerator-freezer 15according to Embodiment 2 of the present invention. [Description of

EmbodiniéassToovenEaibodiment 1 Fig. 1 is a front view of a refrigerator-freezer according to
Embodimept 1%3@ ngresent invention._Fig. ﬁ IS a side sectiopal yiew ?f the refrigerator-freezer
according I8 ErRbddtnéit £ BRI BHLLE sy Al ol MG CYE B AURL I (RLBRERST of a machine
compartmggggf%\@gsmmg%@%q%mtm@ m%éémgﬁ(/%tﬁﬁ'cffﬁezer according to Embodiment 1

of the present invention.
10 [Fig. 8] Fig. 8 is a side sectional view of the duct that is disposed at a bottom portion

of the refrigerator-freezer according to Embodiment 2 of the present invention, and a
machine compartment that is disposed at a back bottom portion of the refrigerator-
freezer according to Embodiment 2 of the present invention.
[Fig. 9] Fig. 9 illustrates temperature contours in the duct of the refrigerator-freezer
15 according to Embodiment 2 of the present invention.
[Description of Embodiments]
[0011]
Embodiment 1
Fig. 1 is a front view of a refrigerator-freezer according to Embodiment 1 of the
20 present invention. Fig. 2 is a side sectional view of the refrigerator-freezer according
to Embodiment 1 of the present invention. Fig. 3 is a front view of the interior of a
machine compartment provided at a back bottom portion of the refrigerator-freezer
according to Embodiment 1 of the present invention.
As shown in Figs. 1 to 3, a refrigerator-freezer body 12 is formed so that a
25 space between an outer box and an inner box is filled with a heat insulator, such as
urethane foam. A plurality of storage compartments each having an open front are
formed in the refrigerator-freezer body 12 by partition walls that are integrally formed
with the refrigerator-freezer body 12. For example, a refrigerator compartment 1 is
provided at a topmost portion of the refrigerator-freezer body 12, and an ice

30 compartment 2 and a switching compartment 3 that is capable of controlling



As shown in Figs. 1 to 3, a refrigerator-freezer body 12 is formed so that a 25 space between an outer
box and an inner box is filled with a heat insulator, such as urethane foam. A plurality of storage
compartments each having an open front are formed in the refrigerator-freezer body 12 by partition

walls thaf 4 SrEl (ORI e RS ETRIRL st Rn el B FoL XaDIRL [P TALE

compartmen IS provide topmost port erator-freezer anda an ice

30compagmget A Ebmpaiianing e partmeataiietit teakle sthepnioiing ipeperature at a

temperature of O degrees Centigrade or less are provided below the refrigerator compartment 1 so as
to be adjecemateach Dibgovidedertbldedomanasigrrt in mioidedfbparateeiiaasst porion of the
refrigerator-freezer body 12, and a freezer.compartment 4 is provided above the vegetable

compartrhénf8d ShRAGHYHGRRRASIA Nivh &R A RMAP R ARPYE R SRERARECAEIPRUBER tre

refrigera ' I | j I
i o s S e,
compartisemiparprdided wéhce deaijartamier Paaorhaticaygnngkketheefrant eperieg idweteof.
Refrigerator compartment doors 6 and 7 are a double-door type in which the refrigerator compartment
doors 6 @f¢Unatate taanycsupioraee eontipiper dmrf Iswemavely pravigedhtoefest at corresponding
sides of the reftri or compartment 1. An ice compartment door 8 and a switching compartment door
9,and a freezeL@%Lartment door 10 and a vegetable compartment door 11 are 15drawer-type doors.

Along with a COEE?&H%&&%‘@@%B&EQR%QR’iE%B\ﬁé?é?& RiBHOY 955t $8r A IR ARG ARARIA QIRGIRG drawn

in and drawn out with respect to the storage compartment. Although the refrigerator compartment
1doors 6 ahd ffareapoiny ehdoooty e fiingsr atay dunpaimgylend doiotge A0 734204 doadiedoor
compartment 19 that is formed in a compartment at the back bottom portion of the refrigerator-freezer
body 12.04PE08IWG IEBrH}RAFEHEGRMAIOR AR AIOMERA HRRES HandL3 arrire GEIMNSURRAAGCERY disposed,

is provided behind the freezer co rtment 4. The fan 13 forcefully blows | air that has been
DR R e D A%

cooled bygﬁgrcoo Ing unit ROWIT iR i(jes.r T
25exampignthSAMBIRSEOINRICE BHIAPHIeNSERD PRI RieCALONRSIAG cBMIRFIAENt door 9,
and a freezer compartment door 10 and a vegetable compartment door 11 are

15 drawer-type doors. Along with a container having an open top, each door is provided
So as to be capable of being drawn in and drawn out with respect to the storage
compartment. Although the refrigerator compartment doors 6 and 7 are a double-
door type, they may be a single-door type.

[0013]

20 A machine compartment 19 that is formed in a compartment at the back bottom
portion of the refrigerator-freezer body 12. A cooling compartment 14, where, for
example, a fan 13 and a cooling unit 14a are disposed, is provided behind the freezer
compartment 4. The fan 13 forcefully blows cool air that has been cooled by the
cooling unit 14a into each storage compartment. As shown in Figs. 2 and 3, for

25 example, a compressor 15, a machine-compartment condenser 16, a machine-
compartment fan 17, and a capillary tube 18 are disposed in the machine
compartment 19.

[0014]

For example, the aforementioned compressor 15, a wire-type condenser

30 (described below), a machine-compartment condenser 16, the capillary tube 18, and



compartment fan 17, and a capillary tube 18 are disposed in the machine compartment 19. [0014] For
example, the aforementioned compressor 15, a wire-type condenser 30(described below), a
machine-compartment condenser 16, the capillary tube 18, and the cooling unit 14a constitute a

e e A S e A TRl B2 AN ISR g piesspre gas

t
. I
refrigerant been compresse ompress IS condensed bythe wire-type condenser

and the rHagping-CATARAMHBRINFanINsgh]SreardlaesamesRie AIFINAR-FRIBBRI@re high- Spressure
liquid refrigerant. This liquid refrigerant becomes a low-temperature low- pressure liquid refrigerant by
the capilleeynries<ks] aydifoesnmiedsoicdblisganitentedTby tevwieerbgpatacn temnsseasdrékiguid

refrigerant that has flown into the cooling unit 14a js evaporated at the cooling unit 14a. By removal of

heat durifG e EveRBRAISM AN 0B AR RECAMS S LA RApSREPF RS NS perature

ot o R DI
IS and o e s e T B R AR e eow,

cools thepiiesigeafdhr madhmesopypd@naapti 9y ameeths famd 3 dnihmrosivgssimpartinaaial4
forcefully blows cool air that has been cooled by the cooling unit 14a into each storage compartment

as mentidhed QudeaPBE0IS]ow-Ras s i§I Wi se i gerant thatHwastflestiringd theurnahagis disposed
at the bottom portion of the refrigerator-freezer sg as to he situated in front of the machine

compart QN AP AP 1 R o o AP bR L BHE Bt are cescribed.
20Fi0. 4 ks gsunaiefc iReuRmRliRe dlubtbabing sAReEstAL Be e TROMAR G T ature
refrigerator-freezer according to Embodiment 1 of the present invention, and the machine

1 mpartioenpiieasisrdigpesedtigettam ekt hatipassedidnoddhehefcgeliaip ik dze mtoonding to

Embodiment 1 of the present invention. Fig. 5 is an exploded perspective view of the duct of the
refrigeraleiFORIOSSESr4MaNd IS ERSEERAERIRLT. tAdeFRABHEI PG NING - S IERAGNPMN view of

g‘c‘i(')r;gel{]‘%{ Oﬁ"%\%gjﬁ]haﬂgi@rib‘t%éeﬂé’fo% t?&ﬁ%"’%ﬁ%‘ﬁ‘ﬁt&%?%% menehing EhpRRiRL ez er

g to'Embodiment 1 of the present invention.
and the fan 13 in the cooling compartment 14 forcefully blows cool air that has been
cooled by the cooling unit 14a into each storage compartment as mentioned above.

15 [0015]

Next, using Figs. 4, 5, and 6, the structure of a duct that is disposed at the
bottom portion of the refrigerator-freezer so as to be situated in front of the machine
compartment, and heat transfer of the wire-type condenser that is provided at the
duct are described.

20 Fig. 4 is a side sectional view of the duct that is disposed at the bottom portion
of the refrigerator-freezer according to Embodiment 1 of the present invention, and
the machine compartment that is disposed at the back bottom portion of the
refrigerator-freezer according to Embodiment 1 of the present invention. Fig. 5 is an
exploded perspective view of the duct of the refrigerator-freezer according to

25 Embodiment 1 of the present invention. Fig. 6 is a top plan view of the interior of the
duct and the interior of the machine compartment of the refrigerator-freezer according
to Embodiment 1 of the present invention.

[0016]

As shown in Fig. 4, the duct 25 is disposed at the bottom portion of the

30 refrigerator-freezer so as to be situated in front of the machine compartment. More



[0016] As shown in Fig. 4, the duct 25 is disposed at the bottom portion of the 30refrigerator-freezer so
as to be situated in front of the machine compartment. More specifically, the duct 25 is disposed in a
space between the bottom portion of the refrigerator-freezer body 12 and the floor, is connected to the

machine SORRATIEhd QA4S CIRUNIRA A e bt aprien gl JelpBIRipy orger body 12

[0017] 5K SROWN INcludes an upper cover wer cover 2/7. As shown in

Figs. 5 apshfydhadpmeisryalody abthndiuss 2545, RSiARR AN R TR ENIRdBG ARt to back

S0 as to be situated on the right of the refrigerator-freezer body 12 as viewed from the front of the
refrigeratt;fesekztsr motynteel Hbeib@Tenahossoi efdhet ZSrigdtater-dreerenizad I6h the left and an air
outlet 22 on the 10right The width of the air outlet 22 is less than the width of the air inlet 21. [0018]

In addition, the 13957 allows an air inflow path 23 and an air outflow path 24 to be formed in the duct

2p- The air i”f'%%ﬁ%ﬁﬁfgﬁ %%a%ﬁgcmasgeaw%% Yer 8 & 6Q 8hdnd

connects the air inle Inflow port 19a 15to ea e alir inflow port 19a Is provided

at the machingsasioparimenys.S aha eirtadtftave patved roonasisdiier 25 &Iped\ddandign aiiputilow
port 19b to each other The air outflow port 19b is provided at the machine compartment 19. The
wire-type2dareidaseinnitaa fsosditmhpekagoidolo pathirRisdizpdRedigbtiphtiatelarsqiOire fin) is

2 hoat TS o HOTHIA D DB ORI LU R HRar TGP 281 BN kel WD 27. he.
air inflow Bt R ARG RY SENAPEIBP 4RI SCPRIHGHL R SAGTARToIMEr 9P fhis possible to
suppress flowing around of air flowing through the air inflow path 23 and the air outflow path 24.
eurther, bgmoTinengitith opprer avveutkRG R? tizd dewenaoves idtheoihe taibilithets225improved, so that it
is possible to prg\éigﬁ the wire-type condenser 20 from being scratched.
In addition, the rib 27a allows an air inflow path 23 and an air outflow path 24 to
be formed in the duct 25. The air inflow path 23 also serves as a space where the
wire-type condenser 20 is set, and connects the air inlet 21 and an air inflow port 19a
15 to each other. The air inflow port 19a is provided at the machine compartment 19.
The air outflow path 24 connects the air outlet 22 and an air outflow port 19b to each
other. The air outflow port 19b is provided at the machine compartment 19. The wire-
type condenser 20 that is set in the air inflow path 23 is disposed so that each wire
(wire fin) is orthogonal to a direction in which air flows through the air inflow path 23.
20 This arrangement causes a heat transfer coefficient to be improved. By mounting the
upper cover 26 to the lower cover 27, the air inflow path 23 and the air outflow path
24 are separated from each other. Therefore, it is possible to suppress flowing
around of air flowing through the air inflow path 23 and the air outflow path 24.
Further, by mounting the upper cover 26 to the lower cover 27, transportability is
25 improved, so that it is possible to prevent the wire-type condenser 20 from being
scratched.
[0019]
Next, the flow of air that is taken in by the duct 25 is described with reference to

Fig. 6.



[0019] Next, the flow of air that is taken in by the duct 25 is described with reference to When the
machine-compartment fan 17 is operated, air is taken in from the air inlet 21 of the duct 25. The air
that has been taken in by the air inlet 21 flows through the air inflow path 23, and flows into the air

nflow port 192 gl a6 IASHS SomeARm AR bsel stnge s psrormed v e wire vpe

condenser 20. 5A ﬁlgh- empeérature -pressure gas refrigeran OWS through the wire-type

condensg{lg02s epRdensed 13y, theQishomAn Khe BEdnTIaWERAIR 193 (R0 iPRIBIES fSlvs through
ordinary-temperature high-pressure liquid refrigerant. [0020] The air that has flowed into the air inflow

port 19a ibietladr ndomirzato 2ipaatrddiavio irigasthr @itatétdm plost rharihtheomgertngent 19 by the
machine-compartment fan 17, and cools the compressor 15 and the machine-compartment condenser

16, after STHIREHOSH ASWE WG #RFh SHENAPYEHTORF HOHM R W RHE SV BEHINE GARISN RO duct 25.

he air t S ne Al I IS dj ' 0 e air outlet
-2%2. 15[0 1‘%%@;@5 Egg{gtrﬁ%ggig%hg\;gglsﬁv gn@b%ﬂ%n@ﬁéﬁﬂ@%ﬁﬁ?yg @g@%ﬁ@gﬁlﬁe%%om portion
of the refsigedataseiroerry dnbiehdsd Bsteharfitvaiedhe dentdihpanagBingnedteariesrirand so that
the air inlet 21 and the air outlet 22 face the front side of the refrigerator-freezer body 12. This causes

air to be GiREIRINtECMP Tt S Higmntessire diatkd raftiger’RNbositioned at a front bottom portion of the
refrigerator-freﬁz?ﬁr B)ﬁ/dy 12. Then, after heat exchange with the wire-type condenser 20, the air that
has been take % s into the duct 25 via the machine compartment 19, and is discharged to the

outside from theais GHYeLRRADRbIRESIARS B ECPRAINSS 2 0ASHriNa R difaFiRlGt2L and

the air outlet 22 are positioned at the front bottom portion of the 25refrigerator-freezer body 12, it is
Jjgossible 19 ésisity skt daki methiey enathririeeeampaotivel Withyuheemgdnithesoortbastisettinguedrtjitions of
the refrigerator-freezer body 12 that differ depending upon the user. [0022 The air inlet 21
and the AR IR EOTHY 5 sldetbICt Hae elagBagROMpartment condenser 16, after

which the air flows out from the air outflow port 19b to the air outflow path 24 of the
duct 25. The air that has flowed through the air outflow path 24 is discharged to the
outside from the air outlet 22.

15 [0021]

As described above, in Embodiment 1, the duct 25 is provided at the bottom
portion of the refrigerator-freezer body 12 so as to be situated in front of the machine
compartment and so that the air inlet 21 and the air outlet 22 face the front side of the
refrigerator-freezer body 12. This causes air to be taken into the duct 25 from the air

20 inlet 21 that is positioned at a front bottom portion of the refrigerator-freezer body 12.
Then, after heat exchange with the wire-type condenser 20, the air that has been
taken in flows into the duct 25 via the machine compartment 19, and is discharged to
the outside from the air outlet 22 that is adjacent to the air inlet 21. Accordingly, since
the air inlet 21 and the air outlet 22 are positioned at the front bottom portion of the

25 refrigerator-freezer body 12, it is possible to easily set the refrigerator-freezer body 12
without being influenced by setting conditions of the refrigerator-freezer body 12 that
differ depending upon the user.

[0022]

The air inlet 21 and the air outlet 22 face the front side of the refrigerator-

30 freezer body 12. Therefore, even if air circulation is considerably reduced due to



30freezer body 12. Therefore, even if air circulation is considerably reduced due to adhesion of dust
to the air inlet 21 and the air outlet 22, the refrigerator-freezer body 12 can be easily cleaned without
moving thereof. Consequently, it is possible to maintain air circulation in an optimal state, maintain an

eirgerats REIL CH, 63! E AT L b Rt e N R B A Bt B 25 can

er, since are Ion in air circulation tapa

be suppresseth BdsReasblednsadiieraee wRIViR SHERBERN ChHR fREIaRFAOs ez dady 12. [0023]
Since the condenser that is disposed at the bottom portion of the refrigerator- 10freezer body 12 is a

wire-typenintinsr, diriufaiszible an priinoRl atdieyenaiedainansioitialdwetidratsieobaplag-type
without providing a vent hole and a cut-andraised portion that are required in thg%gqlate-type. In

addition, AR IrPE RSl SHYEHYRIO PR HislC ARARA B A i LG SRR 2 SProvided for
Boreasig gL X PRl HIENFYRAOR AfSh URNIAAACELEXAAPAPY tist Bingaptphow, each

15wire o wire-type condenser 20 can perform these t%nctlo s. Therefore, It IS po eto
manufactuigpndsst et eopdeBRstEstw/bduigh poamrativityu tRdh of the femibedineeide i circulation
capability is improved by positioning the air inlet 21 and the air outlet 22 of the duct 25 at the front side
of the refeigyat8r-freezer 20body 12. However, it is possible to further improve air circulation capability
by providing, in ﬁg jon to the air outlet 22, a side air outlet (not shown) at, of two

machine-compg;il t-19-side side surfaces of the refrigerator-freezer body 12, the side surface at an

air-sending sidespfdbeHEREHREHRMBAIRILH e JORRDDSREMBBAIBE S the reffigeraRgdiment 2, in
addition to the air inlet 21 of the duct 25, lower air inlets are provided in the lower cover 27 of the duct
125. freezer body 12 is a wire-type condenser, it is possible to provide a larger heat
transfer area than that of a plate-type without providing a vent hole and a cut-and-
raised portion that are required in the plate-type. In addition, although, in a plate-type
condenser, a vent hole and a cut-and-raised portion are provided for increasing heat
exchange efficiency and the area allowing heat exchange by disturbing air flow, each
15 wire of the wire-type condenser 20 can perform these functions. Therefore, itis
possible to manufacture wire-type condensers with high productivity.
[0024]
In Embodiment 1, air circulation capability is improved by positioning the air
inlet 21 and the air outlet 22 of the duct 25 at the front side of the refrigerator-freezer
20 body 12. However, it is possible to further improve air circulation capability by
providing, in addition to the air outlet 22, a side air outlet (not shown) at, of two
machine-compartment-19-side side surfaces of the refrigerator-freezer body 12, the
side surface at an air-sending side of the machine-compartment fan 17.
[0025]
25 Embodiment 2
In Embodiment 2, in addition to the air inlet 21 of the duct 25, lower air inlets
are provided in the lower cover 27 of the duct 25.
Fig. 7 is a perspective view of the lower cover of the duct of a refrigerator-
freezer according to Embodiment 2 of the present invention. Fig. 8 is a side sectional

30 view of the duct that is disposed at a bottom portion of the refrigerator-freezer



Fig. 7 is a perspective view of the lower cover of the duct of a refrigerator-freezer according to
Embodiment 2 of the present invention. Fig. 8 is a side sectional 30view of the duct that is disposed at
a bottom portion of the refrigerator-freezer according to Embodiment 2 of the present invention, and a
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rates temperature contours'in the duct of the

refrigeratpiaiRedehaseareing Ba dk R pol #or Jhener eeryd PMoRtiRR A ideRRIFRy Bsponding to

those in Embodiment 1 are given the same reference numerals. [0026] As shown in Fig. 7, the
lower airfrdtediant profvilepresehbitvrantiomion-iof. thdllistatesiempersiwie twhtositsiidtién an air
inflow path 23. The lower air inlets 28 10are formed in the form of slits that extend in a direction that is

orthogorHH 9 BRI NHISF 25 RAGSIIRS b HREAR IRSN H Al PIRSRIERYRRRn 1, a
wre-ypapRORoRer A ALIRTEL UL o iBUamA A3 toasd sodtieasb e orthogonal

to the direction in w the air inflow path 5As shown In Fig. 8, when a
machinerg@fgrargnent fan 17 operates, the duct 25 according to Embodiment 2 takes in air from an air
inlet 21 of the duct 25 and takes in air in between the refrigerator-freezer body 12 and the floor from
the lower air inl&¥828. The air that has been taken in from the air inlet 21 merges with the air from the

lower air inlets 28, and flows into_an air inflow port 193 of the machine .compartment 2019. A front
ecige of the wirE PRI Rbr 50T MBS o2 e ARG Ao S RALEREh taken n
Egg: g)‘(iﬁén im\%{iwﬁ?ﬁ@? @%é%}‘t@%%@ﬁ&%%&?ﬁt&ﬁ %ﬁr‘ﬁ\‘?{l%é&ﬁez@“ﬁ?@?&hépéﬁ fhiiecsgd to
ge wi is air and the air from the lower air inlets 28. [0028] 25Next, temperature

1dontoursaretifier chect i2otlecfaompbstts whdt dxasadircatiodotientiaEishekopigored to the

direction in which air flows through the air inflow path 23. As in Embodiment 1, a

wire-type condenser 20 that is set in the air inflow path 23 is disposed so that each

wire is orthogonal to the direction in which air flows through the air inflow path 23.

[0027]

15 As shown in Fig. 8, when a machine-compartment fan 17 operates, the duct 25
according to Embodiment 2 takes in air from an air inlet 21 of the duct 25 and takes in
air in between the refrigerator-freezer body 12 and the floor from the lower air inlets
28. The air that has been taken in from the air inlet 21 merges with the air from the
lower air inlets 28, and flows into an air inflow port 19a of the machine compartment

20 19. Afront edge of the wire-type condenser 20 is subjected to heat exchange with the
air that has been taken in from the air inlet 21, and a portion beyond the center of the
wire-type condenser 20 is subjected to heat exchange with this air and the air from
the lower air inlets 28.

[0028]

25 Next, temperature contours in the duct 25 are compared with those of
Embodiment 1, and explained.

The wire-type condenser 20 that is set in the air inflow path 23 of the duct 25
has a shape extending towards the back. Therefore, in Embodiment 1, as shown in

Fig. 9(a), the air that has flowed in has a higher temperature at a portion thereof that

10



The wire-type condenser 20 that is set in the air inflow path 23 of the duct 25 has a shape extending
towards the back. Therefore, in Embodiment 1, as shown in Fig. 9(a), the air that has flowed in has a
higher temperature at a portion thereof that is beyond the center of the wire-type condenser 20. This

5 ot o AR SR8 RS AR e e, RSB oo dmen

2, by providin ower air inlets t ower cover , fhe ambient

temperatyye 198 A& MAES Y BB QRE an g ﬂ@,ﬁe@@@@es substantially uniformly low, and the effective area
of heat exchange of the wire-type condenser 20 Is increased. [0030] As described above, by providing

slits in the lowel0€@%r 27 of the duct 25, it is 10possible to also take in air from below the wire-type
condenser 20. Therefore, as mentioned above, the ambient temperature of the Wire%t);l/pe condenser 20
i

becomes su bs_t%ﬁ%ﬂy %ﬁf&nﬁmmﬂi BEH4Re @_ﬁ@_[:ﬂ\’/@%QSfl%’Q{ &Eﬂﬁ@ez& @ﬁ'& %Iﬂﬁ)e _
gondens v@@r'@dogfef‘iseegs %ﬁﬂ;'@vﬁh@yﬁﬁvm@%ﬂBfem(ﬁ@ﬁ%ﬁf&@@f hé Ni@ﬂ?@é'ble to easily

set the refrigerator-freezer body 1 ut being influence setting conditions ©f the

refrigerasyriteezer Rodycbdniesl sautdmiainc (eaks My dbilitamdttheesfectiie@ duek buHbsr, since
reduction in air circulation capability in the duct 25 can be suppressed, it is possible to reduce power

consumisinangeeakethgavimiyipeccendrisel 200D B1greeseeEmbodiment 2, air circulation capability is
improved by p(j@iggﬁ'ng the air inlet 21 and the air outlet 22 of the duct 25 at the front side of the
refrigerator-fre dy 12, and by providing the lower air inlets 28 (slits) in the bottom portion of the

lower cover 27 &g gaderigitiiiol BINSAHAMPYIRA B3 IHRUEYSTEl iRsssibIa e fuEherdmprove

air circulation capability by providing, in'addition to the air outlet 22, a 25side air outlet (not shown) at,
10f two mpokiibletonpkpdrieke-iHoafide sdeetouralte Wifdhgpe itigelatmeir@dzeT bedydr2, te side
surface at an air-sending side of the machine-compartment fan 17.
mentioned above, the ambient temperature of the wire-type condenser 20 becomes
substantially uniformly low, and the effective area of heat exchange of the wire-type
condenser 20 is increased. In addition, by providing slits in the lower cover 27, itis
possible to easily set the refrigerator-freezer body 12 without being influenced by

15 setting conditions of the refrigerator-freezer body 12, and to further increase durability
with respect to dust. Further, since reduction in air circulation capability in the duct 25
can be suppressed, it is possible to reduce power consumption of the refrigerator-
freezer body 12.

[0031]

20 In Embodiment 2, air circulation capability is improved by positioning the air
inlet 21 and the air outlet 22 of the duct 25 at the front side of the refrigerator-freezer
body 12, and by providing the lower air inlets 28 (slits) in the bottom portion of the
lower cover 27 so as to be situated in the air inflow path 23. However, it is possible to
further improve air circulation capability by providing, in addition to the air outlet 22, a

25 side air outlet (not shown) at, of two machine-compartment-19-side side surfaces of
the refrigerator-freezer body 12, the side surface at an air-sending side of the
machine-compartment fan 17.

[0032]

Although, in Embodiments 1 and 2, the wire-type condenser 20 is set in the

30 duct 25, a fin-and-tube type condenser may be set in the duct 25 instead. In this
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[0032] Although, in Embodiments 1 and 2, the wire-type condenser 20 is set in the 30duct 25, a
fin-and-tube type condenser may be set in the duct 25 instead. In this case, the fin-and-tube type
condenser is disposed in the air inflow path 23 so that each fin is orthogonal to the direction in which

ai flows Jeughdn kol 23 depLershangriortven sl ipandayhe e

condenser is greater than e wire-type con erefore, ITi e to reduce power

consumpiigéh 3R 8@ refbigenalaoiieseifeti6faieMatchiansibirs IRESRh thelaifafigiaiath 23.

compartment, 2: ice compartment, 3: switching compartment, 4: freezer compartment, 5: vegetable
compartrieat, ©chaefiyeteotivonassohdhe fidcaorstobe ypetendensgpés greéetecdharathakent door,
9: switching compartment door, 10: freezer compartment door, 11: ve%%table compartment door, 12:

refrigerafdrie d¥Le 1HRE COBdRRS 2 LodIRY Sl dmBABSIDIS: I BMPWE: CORSHBRUSY 16:
@aChi”ezﬁC}HE’?é?ﬂ‘ié]%‘leﬂﬂSB%F: 17: machine-compartment fan, 18: capillary tube, 19: machine
:alr inflo

compartment, 19a w port, 19b: air outflow 15 port, 20: wire-type condenser, 21: air inlet, 22:
air outletjRefeaériod ®igpatisty: air outflow path, 25: duct, 26: upper cover, 27: lower cover, 27a: rib,
28: lower air inlet (slit) [Name of Document] CLAIMS [Claim 1] A refrigerator-freezer comprising: a
machine comp&P@aaht that is formed in a compartment at a back bottom 5portion of a

refrigerator-freezer bady, the machinei comtp%rtment includitrgg att I%ast a.compressor artld a ftan
provided in an | el e LAlQE-compartment, 22 ice compartment, 3. switchirlg compartment,

4: freezer compartment, 5: vegetable compartment, 6, 7: refrigerator compartment
10 doors of a double-door type, 8: ice compartment door, 9: switching compartment
door, 10: freezer compartment door, 11: vegetable compartment door, 12:
refrigerator-freezer body, 13: fan, 14: cooling compartment, 14a: cooling unit, 15:
compressor, 16: machine-compartment condenser, 17: machine-compartment fan,
18: capillary tube, 19: machine compartment, 19a: air inflow port, 19b: air outflow
15 port, 20: wire-type condenser, 21: air inlet, 22: air outlet, 23: air inflow path, 24: air
outflow path, 25: duct, 26: upper cover, 27: lower cover, 27a: rib, 28: lower air inlet

(slit)
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a duct that is disposed at a bottom portion of the refrigerator-freezer body and in an area in front of the
machine compartment; and a condenser that is provided in the duct, 10wherein the duct includes an
air inlet that is provided at a front side of the refrigerator-freezer body, an air inflow path that connects

the air in n irin royided at the machine compartment, and is provided with the
RR6 AR P AiRY

condenser, anair o s provided at the front side of the refrigerator-freezer 15body so as to be
adjacent[@g,m air inlet, and an air outflow path that connects the air outlet and an air outflow
port provided at the machine compartment. [Claim 2] The refrigerator-freezer of claim 1, wherein a
plurality of loweh sgifiigetativrPOexikingampitdiagn a floor are provided in a bottom portion of the duct so
as to be situated in the air inflow path. [Claim 3 The refrigerator-freezer of claim 2, wherein the

lower air inlets ﬁrg@ﬁ@'?ﬁa‘ic@f@{m o ‘iﬂﬁqérbﬂlﬁ’@@&?%ﬁtmeé‘{j%@tﬁﬁ‘?hmﬁﬂ]airflows
vt%rrlzl:g ii; (?Srﬁﬂgniﬁf g“ﬂt e{’%%g}?(gl\)%qé%gédg %cl)(?él/- ’Zﬁr(%gge e?.r}l%r(?g a ai{ﬂ%@ﬁfﬁ%ﬂﬁﬂg‘i@é@ﬁi?fgh of two
side surfageaspéseerrafiaraiargireddediadnaateernandireto the machine compartment. 30[Claim 5]
a duct that is disposed at a bottom portion of the refrigerator-freezer body and
in an area in front of the machine compartment; and
a condenser that is provided in the duct,
10 wherein the duct includes
an air inlet that is provided at a front side of the refrigerator-freezer body,
an air inflow path that connects the air inlet and an air inflow port
provided at the machine compartment, and is provided with the condenser,
an air outlet that is provided at the front side of the refrigerator-freezer
15 body so as to be adjacent to the air inlet, and
an air outflow path that connects the air outlet and an air outflow port
provided at the machine compartment.
[Claim 2]
The refrigerator-freezer of claim 1, wherein a plurality of lower air inlets for
20 taking in air from a floor are provided in a bottom portion of the duct so as to be
situated in the air inflow path.
[Claim 3]
The refrigerator-freezer of claim 2, wherein the lower air inlets are slits that
extend in a direction that is orthogonal to a direction in which air flows through the air
25 inflow path.
[Claim 4]
The refrigerator-freezer of any one of claims 1 to 3, wherein a side air outlet is
provided at a side surface being in an air-sending direction of the fan, of two side
surfaces of the refrigerator-freezer body corresponding to the machine compartment.

30 [Claim 5]
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The refrigerator-freezer of any one of claims 1 to 4, wherein the air inflow path and the air outflow path
are formed by a rib that is provided in the duct. [Claim 6] The refrigerator-freezer of any one of
claims 1 to 5, wherein the condenser is a 5wire-type condenser, and is disposed so that each wire is

orthogonal to adj ee?é'f?%g]r a\{ygﬁfe ir Q%\f t#rou%]otpagi[i inflow Ha{[/%é%?ﬁ?}r@ air Nl )%Jléh

refrigerator-freezer of any one of claims 1 1o ?w erein the condenseris a fin-and-tube t
condensgphanddsfisneted pathaedshittippanaganal i middegHandwich air flows through the

air inflow path.
[Claim 6]
The refrigerator-freezer of any one of claims 1 to 5, wherein the condenser is a
5 wire-type condenser, and is disposed so that each wire is orthogonal to a direction in
which air flows through the air inflow path.
[Claim 7]
The refrigerator-freezer of any one of claims 1 to 5, wherein the condenser is a

fin-and-tube type condenser and is disposed so that each fin is orthogonal to a

10 direction in which air flows through the air inflow path.
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