DESCRI PTION Title of Invention FREEZER- REFRI GERATOR Techni cal Field 5[ 0001]
The present invention relates to a freezer-refrigerator provided with a
cool er incorporated in a refrigerating cycle and perform ng cooling.
Background Art 10[ 0002] A cool er of a conventi onal
freezer-refrigerator is conprised of a fin-andtube type cool er nade of a
heat transfer pipe through which a refrigerant flows and planar fins fixed

in a formpenetrated by the heat tr ipe with an interval from each
other in the pipe axis direction hﬁ@éﬁgﬁﬁtransfer pi pe, and a 15spiral

type cool er made of a heat transf .EI pi E’(Fa sitm' lar to the above and a fin
spirally wound around its outer p ! ?pﬂ( ‘{ﬁn'gﬁd a spiral-fin-tube type heat

exchanger is arranged on thegﬁﬁ%@%ﬁ%ﬁt:ﬂ@g Ot-rlafhfi n- and-t ube type cool er

in a wnd direction (See Pat I exanple). 20C tation List
Pat ent Li-f-?%rhﬁ | ®id1§003] [ Patent Literature 1] Japanese Unexam ned
Pat ent Application Publication No. 2003-313947 (Clainms, Figs. 1 to 2)

5 [0001]
The present invention relates to a freezer-refrigerator provided with a

cooler incorporated in a refrigerating cycle and performing cooling.

Background Art
10 [0002]

A cooler of a conventional freezer-refrigerator is comprised of a fin-and-
tube type cooler made of a heat transfer pipe through which a refrigerant flows
and planar fins fixed in a form penetrated by the heat transfer pipe with an
interval from each other in the pipe axis direction of the heat transfer pipe, and a

15 spiral type cooler made of a heat transfer pipe similar to the above and a fin
spirally wound around its outer periphery, and a spiral-fin-tube type heat
exchanger is arranged on the upstream side of the fin-and-tube type coolerin a

wind direction (See Patent Document 1, for example).

20 Citation List
Patent Literature
[0003]
[Patent Literature 1] Japanese Unexamined Patent Application
Publication No. 2003-313947 (Claims, Figs. 1 to 2)
25
Summary of Invention

Technical Problem



25 Summary of Invention Technical Problem [0004] However, with the
above-descri bed conventional freezer-refrigerator, the spiral-fin-tube type
heat exchanger arranged on the upstream side of the fin-andtube type cool er
in the wind direction is extremely expensive as conpared with 5t he
fin-and-tube type cooler. Recently, energy saving is in demand, but cost
reduction is also in demand due to an influence of a |l owered selling price
at the same tine, and use of the spiral-fin-tube type heat exchanger
weakens ti9808} fect of cost to energy-saving, which makes introduction of
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type cool ng a he ranster pipe peri phery by an
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transfer pipe and a second fin-and-tube type cool er having a

heat 20t rgRkasn R 8otk denfdtel dud fteaR aifiudihesof RVloneréd Eeling poiceedttheger ant
and a plurality of planar fins penetrated by the heat transfer pipe and

fixed, insahiaimd,ndeseofithel spirtdintiube typpheaatobanger weakers thenefiéate t han
the first fin-and-tube type cooler and is arranged on the upstream side of
t he firstof ¢ostanmenerdyesaving woichenakes imtrodisctién ofinass production difficult.
[0005]
10 The present invention was made in order to solve the above-described
problems and has an object to provide a freezer-refrigerator which is inexpensive

and high in heat exchange efficiency.

Solution to Problem
15 [00086]

A freezer-refrigerator according to the present invention is provided with a
first fin-and-tube type cooler having a heat transfer pipe that cools the periphery
by an inflowing refrigerant and a plurality of planar fins penetrated by the heat
transfer pipe and fixed, and a second fin-and-tube type cooler having a heat

20 transfer pipe that cools the periphery by an inflowing refrigerant and a plurality of
planar fins penetrated by the heat transfer pipe and fixed, in which the second
fin-and-tube type cooler is smaller in size than the first fin-and-tube type cooler
and is arranged on the upstream side of the first fin-and-tube type cooler in an air
fiow.

25
Advantageous Effects of Invention

[0007]



Advant ageous Effects of Invention [0007] In the present invention
since the second fin-and-tube type cooler is arranged on the upstream side
of the first fin-and-tube type cooler in the air flow, a frost adhesion
spot generated by an operation of the freezer-refrigerator is |ocated
mai nly on the second fin-and-tube type cool er, whereby frost adhesion
5anount on the first fin-and-tube type cooler can be |lowered. Wth that, a
gap between tg ﬁlanar fins
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[Fig. 4] Fig. 4 is a sectional viewillustrating a cooler chanmber of a

f r eezer - ripétic@@rtht Plamerdinstifribe fiestHmbacd-tatr typeaodidres piot biorkedbyent i on i n
an enl arged 20manner.
frost, deterioration of heat exchange efficiency of the air flow can be suppressed,

and an inexpensive freezer-refrigerator can be provided.

10 Brief Description of Drawings
[0008]
[Fig. 11 Fig. 1 is a front view of a freezer-refrigerator according to
Embodiment 1 of the present invention.
[Fig. 2] Fig. 2 is a sectional view of a cut-off side face of the freezer-
15 refrigerator according to Embodiment 1 of the present invention.
[Fig. 3] Fig. 3 is a sectional view illustrating a cooler chamber of the freezer-
refrigerator in Fig. 2 in an enlarged manner.
[Fig. 4] Fig. 4 is a sectional view illustrating a cooler chamber of a freezer-
refrigerator according to Embodiment 2 of the present invention in an enlarged
20 manner.
[Fig. 5] Fig. 5 is a sectional view illustrating a cooler chamber of a freezer-
refrigerator according to Embodiment 3 of the present invention in an enlarged

manner.

25 Description of Embodiments
[0009]

Embodiment 1.



[Fig. 5] Fig. 5is a sectional viewillustrating a cooler chanber of a
freezer-refrigerator according to Enbodi nent 3 of the present invention in
an enl arged manner. 25Description of Enbodi nents [0009] Enbodi ment 1.

Fig. 1is a front view of a freezer-refrigerator according to Enbodi nent 1
of the present invention, Fig. 2 is a sectional view of a cut-off side face
of the freezer-refrigerator according to Enbodi nent 1 of the present
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5 is dispose ower nost age, eezing chanber 4 is™
di sposed sb@zé%hha@%nd\ﬁémmﬂb PloSUEENaRBaNBEING fidzersefigefatbhth mai n

body 1 is not Iim . On an opéning portion of the refrigerating chanber

2, & doubl:q_}@qﬁrarﬁemg edhafBee, i s mounted. On each opening portion of the
swi tching chanber 3, the ice-nmaking chanber, the freezing chanber 4, and

the veget abl e iphthetmeainhodyr hobthe ygezetaefrigeratoB in Embmodimébti0d, af or exanpl e,
are di sposed. The door 6 of the refrigerating chanber 2 is a doubl e-door,
but it nagefigemtisgrulaentsesiig disposed on the uppermost stage, a switching
chamber 3 and an ice-making chamber (not shown) are disposed adjacently
below that, a vegetable chamber 5 is disposed on the lowermost stage, and a
10 freezing chamber 4 is disposed above that. Arrangement of every chambers
disposed in the main body 1 is not limited. On an opening portion of the
refrigerating chamber 2, a double-door 6, for example, is mounted. On each
opening portion of the switching chamber 3, the ice-making chamber, the
freezing chamber 4, and the vegetable chamber 5, drawer-type doors 7, 8, 9, and
15 10, for example, are disposed. The door 6 of the refrigerating chamber 2 is a
double-door, but it may be a single swing door.
[0010]
On the lowermost part on the back face of the main body 1, a compressor
11 is installed. The compressor 11 is a component composing a refrigerating
20 cycle provided in the main body 1 and has a function to compress the refrigerant
in the refrigerating cycle. The refrigerant compressed by the compressor 11 is
condensed in a condenser (not shown). The refrigerant in the condensed state
is decompressed by a capillary (not shown).
[0011]
25 Above the compressor 11, a cooler chamber 12 is disposed. In the cooler
chamber 12, a first fin-and-tube type cooler 13 (hereinafter referred to as a "“first

cooler 13"), a second fin-and-tube type cooler 14 (hereinafter referred to as a



[ 0010] On the | owernost part on the back face of the main body 1, a
conpressor 11 is installed. The conpressor 11 is a conponent conposing a
refrigerating 20cycle provided in the main body 1 and has a function to
conpress the refrigerant in the refrigerating cycle. The refrigerant
conpressed by the conpressor 11 is condensed in a condenser (not shown).
The refrigerant in the condensed state is deconpressed by a capillary (not
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radi ant h%}iﬁéraﬁﬁg,@g%%tﬁﬁﬁhfgaf@gﬁéaé&-pan 18 having a drain hole

19, a freezi rFretdrn a refrigerating chanber return
port 21 a@ @lsposed. [0012] 5The first cooler 13 conprises a heat transfer
pi pe 13a nc} plurality of planar fins 13b penetrated by the heat transfer

pipg 13a and fixedrst ERBITAGUBINSARLA héat transfel pigey13ahd e mbrliey ot onpri ses
a heat transfer pipe 14a and a plurality of planar fins 14b penetrated by

the heat plapasfies 18bprenkhated By thehdat (Fatsfeepipadt 3zpahd fixdd The sesorshown in
Fig. 3, snmaller in size than the first cooler 1013 and is arranged on the

upst r eam sooler ¢4, sihelafliyts the abbes, dnprisesna heat franster pipeol4a hed Reat
transfer pipe 14a of the second cooler 14 is subjected to surface treatnent
wi t h hi ghplaality of planap fiop debyperredratect bynthe heahtrassfeppipecttn and fixeds coat ed
by a new h?_/.drophobi c or hydrophilic substance. This is to decrease held
anount s off hesesend saolesil<tiar @s shewndn kig. o smallgr in sigedhay the first cooler

10 13 and is arranged on the upstream side of the first cooler 13 in an air flow. Also,
the heat transfer pipe 14a of the second cooler 14 is subjected to surface
treatment with high water slip property. For example, the second cooler 14 is
coated by a new hydrophobic or hydrophilic substance. This is to decrease held
amounts of frost and moisture during defrosting.

15 [0013]

The first and second coolers 13 and 14 are components composing the
refrigerating cycle of the main body 1 and are connected by the same pipeline.
The coolers 13 and 14 evaporate the refrigerants decompressed by the above-
described capillaries so as to cool the periphery by a heat absorbing function at

20 the evaporation. The cooling fan 15 is disposed above the first and second
coolers 13 and 14 and sucks cold air cooled by the first and second coolers 13
and 14 and feeds it to every chambers of the main body 1.

[0014]

The radiant heater 16 is arranged below the first cooler 13 and melts frost

25 adhering to the first and second coolers 13 and 14. The heater cover 17 is
disposed between the first cooler 13 and the radiant heater 16. The heater

cover 17 is disposed so that water dripping during defrosting of the first and



The first and second coolers 13 and 14 are conponents conposing the
refrigerating cycle of the nmain body 1 and are connected by the sane

pi peline. The coolers 13 and 14 evaporate the refrigerants deconpressed by
t he above-described capillaries so as to cool the periphery by a heat
absorbing function at 20the evaporation. The cooling fan 15 is di sposed
above the first and second coolers 13 and 14 and sucks cold air cool ed by
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and 14 byt h@%rénﬁ%é’t@h (El%‘irgéd %o@%ﬁﬁwé‘@ﬁaur@hb%cié HispBLas it tReh 6o depe drain

pan 18 is disposed at t otto rt of the cooler chanber 12 and receives
dragn wat gfth(érd;rgmggnﬂgpmthe first and second coolers 13 and 14. The drain
water is drained through the drain hole 19 di sposed at the bottom part 5of
t he drai n[goas) 18. [0015] The freezing chanber return port 20 is an air
path between the freezing chanber 4 and the cool er chanber 12, and the
refrigerating tThafreeringethamberaetur®pdrs2@is an mirgeath betweese the fieezing
refrigerating chanber 2 and the cool er chanber 12. 10Duri ng an operation of
t he cool i agamber 4Bndctbedcamler dhiaomeri 12, andi thegefrigeratinghehanaber efdimpe’ hanber
4 to the cool er chanber 12. When the operation of the cooling fan %?ZI S

stopped, 81dvAnadtpath batweenithmrefgeratingriamber 2 apd dhe Eﬂ%ﬁﬁf)ﬁhambe

10 During an operation of the cooling fan 15, cold air flows in a direction from the
freezing chamber 4 to the cooler chamber 12. When the operation of the
cooling fan 15 is stopped, a convection flow might occur from the cooler chamber
12 to the freezing chamber 4 due to temperature balance of peripheries.

[0016]

15 In the freezer-refrigerator configured as above, during a cooling operation,
cold air cooled by the first and second coolers 13 and 14 is fed into every
chambers by the cooling fan 15 and returns into the cooler chamber 12. By
means of the circulation of the cold air, frost adhesion amount is larger on the
second cooler 14 arranged on the upstream side of the first cooler 13 in the air

20 flow, and frost adhesion amount on the first cooler 13 arranged on the
downstream side from the second cooler 14 becomes less.

[0017]
As described above, since the second cooler 14 is arranged on the
upstream side of the first cooler 13 in the air flow, the frost adhesion amount is

25 larger on the second cooler 14 than on the first cooler 13. Thus, a gap between
the planar fins 13b of the first cooler 13 is no longer blocked by frost, and

lowering of heat exchange efficiency of the air flow can be suppressed.



12 to the freezing chanber 4 due to tenperature bal ance of peripheries.
[0016] 15In the freezer-refrigerator configured as above, during a cooling
operation, cold air cooled by the first and second coolers 13 and 14 is fed
into every chanbers by the cooling fan 15 and returns into the cool er
chanmber 12. By neans of the circulation of the cold air, frost adhesion
anmount is larger on the second cooler 14 arranged on the upstream side of

t he first(ﬁfgier 13 in the air 20flow, and frost adhesi on anpbunt on the
first cool081613 arranged on the downstream side fromthe second cooler 14
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efficiency o e alr flow can be suppressed by adding the second cool er

14, the t fHereditirefiigeiaiofs mersa¥edan toiae NMoretivessheethenfth $4bobtresr s 13 and
14 is increased, and a reduction effect of power consunption of the

freezer - r sécargecsvler 14 s madedaskd planarehape, dzosbear be sedeeed thanfthe 14b of
the second cooler 14 is made in the planar shape, a cost can be reduced
t han the prioecartzatecsivg aspmgl fin.spiral fin. [0019]

[0019]

10 Embodiment 2.

Fig. 4 is a sectional view illustrating a cooler chamber of a freezer-
refrigerator according to Embodiment 2 of the present invention in an enlarged
manner. The same reference numerals are given to the ones similar to those in
Embodiment 1.

15 in Embodiment 2, the second fin-and-tube type cooler 14 (hereinafter
referred to as a "second cooler 14") is smaller in size than the first fin-and-tube
type cooler 13 (hereinafter referred to as a "first cooler 13") as shown in the
figure and is arranged on the upstream side of the first cooler 13 in the air flow.
Also, the second cooler 14 is inclined at an angle of 45 degrees to 90 degrees

20 with respect to the planar fin 13b of the first cooler 13. The angle of the second
cooler 14 is matched with a direction of cold air flowing from the freezer chamber
return port 20 and the refrigerating chamber return port 21 into the cooler
chamber 12.

[0020]
25 As a result, time during which the cold air flowing into the cooler chamber

12 is in contact with the planar fin 14b of the second cooler 14 becomes longer

than Embodiment 1. Thus, heat exchange efficiency of the second cooler 14 is



10Enmbodi ment 2. Fig. 4 is a sectional viewillustrating a cooler
chanber of a freezer-refrigerator according to Enbodi nent 2 of the present
i nvention in an enlarged manner. The sane reference nunerals are given to
the ones simlar to those in Enbodinment 1. 15In Enbodi nent 2, the second
fin-and-tube type cooler 14 (hereinafter referred to as a "second cool er
14") is smaller in size than the first fin-and-tube type cooler 13
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flow ng from eezer C e urn por the refrigerating
chanber rﬁfolg\rm port 21 into the cool er chanber 12. [0020] 25As a result,
time during ich the cold air flowng into the cooler chanber 12 is in
cont act WekdbhdditeRi @nar fin 14b of the second cool er 14 becones | onger than
Enbodi ment 1. Thus, heat exchange efficiency of the second cooler 14 is

further inproveg, 5ad setien@widwifustrating sacister cigarmhbet tfea fiegpar- fin 14b of
the second cooler 14 is increased, whereby the freezer-refrigerator with

excel | ent refrigergyorssoconding ¢o Eonnedicent Sroflikee presend éuvendiontie ameetiatged] 0021]
SEnbodi nent 3. Fig. 5is a sectional viewillustrating a cooler
chanber omaaner.ddwecsamefrefegence oumecals e givendorths emiessimilar tofthpae ipr esent
invention_in an enl arged manner. The sanme reference nunerals are given to
t he ones EMBadinenblt hose in Enbodi ment 1. 10l n Enbodi nent 3, the second

fin-and-tube t cogl er 14 (hereinafter .
I10 N I}quembogiment 3, t eseczlan fin-and-tube type cooler 14 (hereinafter

referred to as a "second cooler 14"} is smaller in size than the first fin-and-tube
type cooler 13 (hereinafter referred to as a "first cooler 13") as shown in the
figure and is arranged on the upstream side of the first cooler 13 in the air flow.
Also, the second cooler 14 is inclined at an angle of 45 degrees to 90 degrees
15 with respect to the planar fin 13b of the first cooler 13 in order to match with the
direction of the cold air flowing from the freezing chamber return port 20 and the
refrigerating chamber return port 21 into the cooler chamber 12.
[0022]
Also, on the basis of the phenomenon that frost adhering to the second
20 cooler 14 can easily grow in a range where the front edge of the planar fin 14b
and cold air collide, a front-edge area of the planar fin 14b is enlarged. That is,
the shape of the planar fin 14b is made octagonal, for example, so as to promote
frost formation, which is an intrinsic feature of the second cooler 14.
As a result, the amount of frost adhering to the octagonal planar fin 14b of
25 the second cooler 14 is further increased, and the freezer-refrigerator with

excellent energy saving performance can be provided to the market.



referred to as a "second cooler 14") is snmaller in size than the first
fin-and-tube type cooler 13 (hereinafter referred to as a "first cooler
13") as shown in the figure and is arranged on the upstream side of the
first cooler 13 in the air flow. Also, the second cooler 14 is inclined at
an angle of 45 degrees to 90 degrees 15 with respect to the planar fin 13b
of the first cooler 13 in order to match with the direction of the cold air

flowing fromt eezi anbe od 20 an the.refrj geratl ng
chanber retur ‘F\?ﬁﬁ%a%c’f]w?ﬂ@é’&a% fgl?éﬁ%%‘?nq 6§ o, on the
basis of t hen n. th ost h rl n 4 can
easily grB pﬁngl, Bgﬁﬁés é"TI" R rgﬁ'i 0&'% %Iia;%q §ﬁ@% ‘ﬁgﬁgﬁﬁ'ﬁﬁgéd cold
air colli of the pI anar fin 14b is enlarged. That is,
t he shapeg%\y %%ﬁlg{]%arlug)?%ﬁ%reﬁb is made octagonal, for exanple, so as to
pronote frost formation, which is an intrinsic feature of the second cool er
14. As a result, the anmount of frost adhering to the octagonal planar fin
14bs of ZSRQ%rgﬁggg(?g,pé)gggr 14 is further increased, and the
freezer-refrigerator wth excellent energy saving perfor mance can be

provi ded fop2Bpe market. The shape of the planar fin 14b of the
second cooler 14 is nmade octagonal, but this is not Iimting. For exanple,
the shape of the mlanbody,i2) rédffigeratingtehaphibenn8i switching chambent4: fidezirgy ence
Signs List [0023] 1: main body, 2: refrigerating chanber, 3:

swi t chi ngcledrabbg5; végeﬂaxblmzlhargbehﬁnﬂeubl%dooreb,e& &h9: dmmeetypeedoqtombl e
door, 7, 8, 9, 10: drawer- t¥1@e door, : npr essor, coal er chanber,

13: fir st compresser.t \A&ookse ameér131fgatﬂnraad tqbeitmmqlepﬂ@@ heab: pl anar

fin, 14: second fin-and-tube ty ?e cool er, 1l4a:
10 transfer pipe, 13b: planar fin, 14: second fin- and-tube type cooler, 14a: heat

transfer pipe, 14b: planar fin, 15: cooling fan, 16: radiant heater, 17: heater cover,
18: drain pan, 19:, drain hole, 20: freezing chamber return port, 21: refrigerating

chamber return port



transfer pipe, 14b: planar fin, 15: cooling fan, 16: radiant heater, 17:
heat er cover, 18: drain pan, 19:, drain hole, 20: freezing chanber return
port, 21: refrigerating chanber return port CLAIMS [Claiml1l] A
freezer-refrigerator conprising: a first fin-and-tube type cooler having a
heat transfer pipe that cools the 5periphery by an inflow ng refrigerant
and a plurality of planar fins penetrated by said heat transfer pipe and
fixed; and a second fin-and-tu t%@f cool er having a heat transfer
pi pe that cools the periphery by an I ng refrigerant and a plurality
of planar hﬂﬁ ?enetrated by said heat transfer pipe and fixed, wherein
10sai d se nd ffn-and-tube type cooler is snaller in size than said first

fin- and-tube fype gp%fﬁge%éoﬁngﬁélggged on the upstream side of said

first fin-andtube ypecoer In r flow [daim2] The
freezer-refri gefiakeh-aid-fdoe ﬁvgégfowrrﬁivihglémbﬂtréﬁ%% idd thafBlols4he type

cooler is inclined at an an 45 degrees to 90 degrees wth respect to
a bgttom pagshdry bs/aérdirmbwg faffigamht e pMRditg ePpRihar fik pefeffhted by
said heat transfer pipe and fixed; and
a second fin-and-tube type cooler having a heat transfer pipe that cools
the periphery by an inflowing refrigerant and a plurality of planar fins penetrated
by said heat transfer pipe and fixed, wherein
10 said second fin-and-tube type cooler is smaller in size than said first fin-
and-tube type cooler and is arranged on the upstream side of said first fin-and-
tube type cooler in an air flow.
[Claim 2]
The freezer-refrigerator of Claim 1, wherein
15 said second fin-and-tube type cooler is inclined at an angle of 45 degrees
to 90 degrees with respect to a bottom face of said first fin-and-tube type cooler.
[Claim 3]
The freezer-refrigerator of Claim 1 or 2, wherein
the planar fin of said second fin-and-tube type cooler is in a polygonal
20 shape.
[Claim 4]
The freezer-refrigerator of Claim 1 or 2, wherein
the planar fin of said second fin-and-tube type cooler is in an elliptical
shape.
25 [Claim 5]

The freezer-refrigerator of Claim 1 or 2, wherein

10



The freezer-refrigerator of Claiml or 2, wherein the planar fin of said
second fin-and-tube type cooler is in a polygonal 20shape. [Caim4] The

freezer-refrigerator of daiml or 2, wherein the planar fin of said
second fin-and-tube type cooler is in an elliptical shape. 25[C aim5] The
freezer-refrigerator of aim1l or 2, wherein the planar fin of said

second fin-and-tube type cooler is in a crescent shape. [Caim®6] The
freezer-refriggrator of apy .qne of ai to 5, erein_5t he at
Lransrer pi pe D Raha tn BbtaSRReOh Anrb b SrS st if LM e drReila o
surface tgﬁ%é’mnt with high water slip property

[Claim 6]
The freezer-refrigerator of any one of Claims 1 to 5, wherein
5 the heat transfer pipe of said second fin-and-tube type cooler is subjected

to surface treatment with high water slip property.

1




